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HsofiperettHe othochtc# k ycTpo h ctb^m OTo6pa>fceH*«? ttH4K>p&*auHH, b nacTHOCTH k 
paajm^nfOTO Ha3Ha*iemBJ, HanpHMep: iujockhx zmcam&Di, onrsmccKax MOjiymropax, Marpjvmhix 

CHCTCMaX CBCTQBO&. UOHYJlM^m H T.Tl. 

HsBecTHM ycrpoScTBa, BbinojiaeHHbie b bhjig ruiocKoS Ktoeerbi, o6pa3yeMOH M3 #syx 
napajuieji^Hwx crejcjiaHHux njiacxisi, Ha BHyTpemmx noBepxHOcrax Koxopux HaHeceHW ajieKXpojxu 
H3 onnraeeisn npo^pa^Horo 3neKxponpoBoji«ii^earo M&rep&aJia, HanpHMep j$ByoKHC$i ojiosa. 
flosepxiiOCTb fluacTMH c 3J3eKrpG#&M« ficaBepraiGT OBeiiHafl^Hofi o6pa6oTKe, KOTopas oSeoneMMsaeT 
3aAaKKVH> o^MopoiiMyK) opfteHxauHK) MO/ieKVii xcHAKOro KpHCraiiiia ()KK) y nosepxHOCTH ruiacrwH m 
b o6^eMe 0^eHKH 3KK. flpa roMoreHMOM opnenTaLMiH 6o3*>tt&ie ocm MOJieKyji ao-i^KGro acpHCTajuaa y 
nosepxHOCTM rumc-raK pacnojio^fceHbt napajmejibHO imnpaBJieHHAM opMCHxanHM, KOTopwe o5bi4HO 
BfaiGnpaaoT B3aMMonepBeM,^Ky^ispHidMH. floc^e cSopxa *cH>Beraa 

ee 3anoiitt»K)T JKK, KOTopbiK o&paayer c/ioit to/i^hkoh 5-20 mkm, xsjiRK>£neitCH aicm bhoh cpeAoit h 

3jscKrpHHecKoro Hanp^emts. H3MeHeifHe onTM^ecKMX cbomctb peracTpnpyeTC£ b cicpeiaeHHMx 
iiGji8pH3aTGpax 3 KOTOptae q&mhh& ttaxjieMBaaCTCs na bhcimmjix nosepxHOcrsx KJOBeria [J]. 

HcnOiib3yeMMe npn 3tom nojispH3aropbi. ocHosaHHhic Ha n^eHKax noiiHBksmmOBoro Cfrapra 
(flBC), Gxpaiue*iHGfX> jiapaMM «o#a mjim ^dxpo«4MidMM KpaciarejisMM, G&aa^aiOT mm3kom 
MexaHM^ecKOH npoHKOcrbto m no3TO&ty rpe6yK>T cneuaaiibHbLK wep no 3aiitftTe or &4 exaHH hcckhx 
r^OBpe^acHHH^ KOTopbie ycjiG5KnaiGT m y#opo3KaiGT >KK ycrponcTBa. B pe3yjii>TaTe noji5ipH3aTop 
ape/icraBiixeT co6om ciioxcHyto cmctcmv, KOTOpaH co#epjK*tT/u> 10 c/ioee: 

1. 3am>m*aa ruieHKa 6. cjiom a#re3HBa 

2. Ciia6bift aAre3KB 7. eropaK Hecymaa njiettKa 

3. nepBas Hecymaa imenxa 8. a&re3HB 

4. cnon ajxrcsHBa 9. CHJiHKOHOBbrif cjioh 

5. noji#pH3yH>mafl ancHKa 10. njieHKa nojyioaocH 



ripH KcifCilCHBaHHH fiOiiflpH3aTO{}a VJiaSlRCTCR CH Jl H KO H H 3 H pO 83 H OfieHKa (C/lOH 9 K 10), a npH 

c6opKe JKK AHcruiefl 3a*HHTHa5i jiJieHKa c jeneeM (cjiqh 3 m 2) yAajuserca n -MOKer SbiTb 3aMeHeHa 

B pe:*yjibTarc nociie coo pan 3KK xneHica npeAcraBJiaer coSoh ycrpofiCTBO, cocT055t11.ee H3 6o/iee 
«e.M 20 cjioeB. JfJpw 3tom Heo6xQAHMO OTMer*m>, mto jjOBpeaciieHHe xara 6bi OAHoro *i3 cjioes 
noiiHpH3aTopa jicnacT ero HenpnroiiH&fM jyw hsfotobjIchhh 5K3C fme¥na>i [2]. 

OjWHM M3 CflOC0603 3aiMMTi>i J30HSpM3aTOpOB OT M€XaHH<*eCKHX fi OBpOKA £HM*5 ABjlseTCSi 

pasMcmcHHe hx BHyrpn KfOBCTbr. C 3toh uenbio nocne hscotobuchhr nnacmm KtoBCTbi h HaHCcemiz 
r:p03pa*mMx aneicrpo^Qs na rmacniHbi HaHOcax pacr&op nonHMepa, HaripHMep noimsiTHMJiOBoro 

C-nHpTa, KOTOpbiH MCBKCT COBCp^aTb HOa HJ1M OTXpOttHHBIH KpaCHTCJlb. 3aTCM paCTBOp nOjlHMCpa 

noasepraiOT jiefyopMauHH CABftra, HanpwMep c noMOmbio paKe/i*, Koxopbm npo/iBHratOT B&osib 

DOBepXHOCTH lUiaCTHB. flpH 3TOM JlHHCHHblC nOJlUMCpHblC MOJieXYJlbl BblCXpaHBaiOTCa B^OJlb 

nsnyKCHHR paKe;iA. Hociie yuaneHHR pa ctb o p wtc ii r o5pa3VK)uuaHC5i opweHTHpOBaHna^ niieHKa I1BC, 
coiiep>Kawva» vioiy «jw jiriXpoMMHfcrw Kpaorrejib, mc&kct CjTv>k>5tb ohhobpcmchko m noaapinaTopoM, m 
opueHxaHTOM 3KK. 3aTe.M npomsoRar cfiopjcy Kroserbi, 3anojiHeHHe ee 7KK h re p m cth 3a u h jo . 

nOJ3^pV13aTOp OKfi3VjBBC7C5J Hp*! 3TOM BHVTpH. 3S.MC0KH H TCM CaMbIM SaUIttliiaCTCa OT BHCU1HHX 
SiCXaHHHCCKHX B03&CHCT3HH [3]. 

HcjiocraTKaM h aaHBoro ycipoBcrBa asjuttoxca: 
a) llri.iKax TepMOcra6Hi]bKOcrb, oGycjiOBJieHHa* HcnOiib30BaHHeM jxm h 3 toto b .1 e h h a nojiapHaaTOpa 
no/iifHHUOBoro cciHpia arm Apyrux BtnuinoBbix nonitMepQB, a jajw MpoKpamiiBaHM* - iiOAa; 
6) .Mcnojib30BaHHe jyis npoKpauiHBaHHH nojiMMepHOH jijiChkh no^a, KOTOpbiu pacrBOpHM b vKK. 

npMBOAHT K ViVieHbUieHHKO KOHTpaCTHOCTH H M H O FO K pSTH O M V VSeiiHWeHHrO 3HeprOnOTpe6jieHHA, t tT0 

CHHSvaer cpoK cjiyasSw ycTpOMCTBa. 

HanGo/iee 6jih:?khm no tcx h h m ec kg m cyuiHOCTH RsnRercR H^secTHoe vctjwHctbo, b kotopom 
nOjiHpM3aTOpbi pacnojio>KeHbi bhvtpm )KK amchkh [4J. ^jis (}>opMHpoBaHHfl noiiflpH3aTopa na 
BHyrpe-HHioio nosepxHOC-rb imacTHH nocae H3roroBjie-HM>i np03paMHbix 3JieicrpojiOB HaHOorr re.ib 

/IHXpOHWOrO KpaCHTCSW C KOHUCHJpaUHCPi 1-30 BCC.% 5 KOTOpblfl 3aTCM OpHCHTHpVWi MCXaHHHCCKHM 

cnocoSoM, HanpHMep Meio^OM ueH7pw(j)y rHpt>BaHH5i. mto o&ecneHHBaex nojiyseHne tohkoh njieHrai 
KpacHTe^A c TpefiyeMofl to/iujhkoh. Mociie y&aneHHx pacTsopHxe/iA na nosepXHOCTH niiacTHHbi 
o6pa3yeTC» tohkm ruieHKa MOJieKyjinpHO opneHTHpoBaHHOro cjios KpacwTejis, KOTOpa^ Cjiv>kht 

OZIHOBpCMCHHO W nO/IADHSaTOpOM, H MaTpHUCW &IR rOMOrCHHOfl OpHCHTaUHH >KK H n03TOM>', TdK/KC 

KaK b cjiy-Mae yc-TpoRcTBa [31, oma^aer Heo&xo^HMOCTb b jxon o ji h m tc j 1 b h o m HaHeceHHH 
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opueHTHpyfomero cnox. Ms nojiyieHHbix tzikhm o6pa30M n/iacTHH CTaHAapTHbiM o6pa.30M coGnpafOT 
>KK a4ei5Ky, 3anoj3H»K)T ee HeoSxojjHMbiM tkhakhm Kp^cmnjiOM m repMerM3npyK>T. 

B KanccTBC nuxpoimtibix xpacHTe/iefi HcnoiibsyioT KpactiTCjiH us pxm sl30kc*icqc£lh hckhh, 

>!MCK)mHX aHH30TpOHKOe CTpOCHMe MOJiexyH, WanpMMep XpH30(J)eHHH, 6pMJ3jlHaHTOBblM >Ke.nTblH 3 

npsstoii chhhh 14 h tm. 

RssecTHoe ycrpoRcTBO [4] oGjiaaaer 6oiiee BbtcoKofi tg p moctb6 hji b HOCTb to no cpaBHeawK) c 
ycTpOHCTBOM [3] 7 nocKOJibKy nojiflpmaTopoM hbjihctch ruieHKa 5 cocioamaa TOJibKO H3 KpacHiejia, 
KOTopbiH o6naAaeT Goyiee BbtcoKOH tc paio vcto h h hb ocn> to no cpaBHCHHK) c bhh y\n o b w si h 
aofuiMepaMH. 

HeuGCTaTKa\iH mBCCTHoro ycTpowcTBa KBiwercx ero nojiocTZiQHHasi apKOCib w 

HeO^HOpO^HOGTb CBOMCTB JlO X\j\OUX&J\H, 06vCJ10BJlCHHas TCM, 4TO MCnOjlb3yeMbie J\J1X H3r070BJieHMfl 

no/LfipH3aTopa pacrsopbi KpaCHTejiea o6iia#aK>T hgjxpctbtohhoh cmhh h sac MOCTb K) nosepxKOCTH. 

3aaa4e.H Hacrojiiuero -M3o6pereKH5t fiBJisercA oGecneneHHe noBbitueHHOH apKOCTM m BbicOKoR 
o/iHopo/iHOcra CBoficTB ^aoaKOKpHCTajijTHHecKoro HHii^KaropKoro a^eMCHTa no ruioma/m. 

i locrraBrieHHaa 32ma4a pemaerca >k ha ko Kpn craji Ji h 4 ec k h m MH^HKaTopHbiM (5KKM) 3 ji c m c h to m 3 
co/iepacauuiM c/ioft Hctfiitcoro KpHcrawia, pa3 L vteu[eHHbut mok/iv nepBofi u Bxopoa ruiacTtwaMH c 
3jieKTpo^aMM, nojiflpH3aTopaMH, CBeronpeo6pa3yK)mHMH, w opH chth py k>luh m h cjiohmw, 
0T/iH4aK>um L vtcR tew, hto no KpaftHeft Mepe ojxhh nojuiptoaTop co/iepnaiT no KpaftKeu Mepe o/ihh 

aHH30TpOHHO nOrriOLUavOUUIH ^BVJlVMenpeJlOMJl^lOmHH CJIOH, C(}>OpMHpOBaHHblH H3 H CC M M M CTp H 4 H b i X 
C:\ieiliaHHbfX CO/ieff £HXpOHWHb!X aHHOHHblX KpaCHTCiiCHj COAep/KatUHX pa3ilHHHb{e KaTHOHbi, H/HJ1M 

accouviaTOB HMxpowMHKix KpacHTejjevi, co^ep^KauiMx HOHHoreHHue rpynnbT, c no .KpaviHeu iMepe 
oj2hhm mo.tcm opraHMMecxoro HOHa 

B KanecTBe AHXpowwHoro KpacHre/ia MOryT GbiTb Hcnoyib30BaHb( KpacHTe/iH, BbiSpaHKbie h:$ 
KJiacca: a30KpacHTe.neH, aHTpaxHHOHOBbix, noji h uh kji h 4Cckh x (kvGobwx), MH^nrovtaHbix, 

nOilHMCTHHOBbfX, apH /I Ka p6o H HCB bl X H Ap-, OTHOCfllUHeCH B CBOK) OHepe^b K pa3pffAV npfiMblX, 
aKTHBHbiX, KHCHOTHblX, MCTaJljlOKOMnjieKCHblX, KaTHOHHbiX (OCHOBHblX) H T.n. 

IIO KpaHKefi Mepe OAHH AHXJ)OH4HbJM KpaCHTeilb npH 3T0M «Bj1HCTC« MOHCeT 6blTb BbfGpaH H3 

MHCjia KpacHTejiefi, cnoco6Hbix k oSpa30BaH mk> CTa6wjibHOH jihotpophoh >kma KOKpHCTaji /i h 4Cckoh 
(jiaribf. 

no KpafiHCH wcpc orhh nonxpHJUTop 3cmB/iaeMoro >KKM corcp'acut no fcpafiHCH MCpc ozimh 
aHH3oi"ponHO iiorjiomaK>mHH / aByjiy4enpe.noMjiflK>mMH cjiom, ciJ)opMHpoBaHHbiM H3 accounaTOB 
AMxpoMKHMX KpacnTe/reM, co/iep>R B arf(Hx HOHHoreHHbre rpynnw, hjtm mx CMecert no K*paTf hcm \»epe c 

OAHMM MOiieM nOBepXHOCTHO-aKTWBHWIX V^OHOB ViJIVt MX CMeceVl. 



ripH 3tom no KpaHHeR Mepe oahh aHwsorponno noryiomafownff RByfly^npenoMJuitoiimH c/ioh no 
xpafiHeM wepe o^hofo nojuipH3aTopB aonojiHHTejibHO Moacer coaep>KaTb cojiK>6M3HpoBaHHbJM 
xpacjirejis. 

no KparmcH Mepe osuw nojD?pH3a:rop 3axBnxeMoro 3KKH co,aep>KHT no KpauncH Mepe ojuih 

EHH30TPODHO JlOrJlOiliaXMUMH AByj3ynenpe.nOMjlflK>lHHM CJJOM, Cl})OpMMpOBaHHblM H3 aCCOUHaTOB 

£HxpoH4Hbix aHHOHHbix KpacwreJieK hjih hx CMecen c noBepxHOCTHO-aKTHBHbiMM KaTHOHaMM h/mjih 

a.M(J>OTepHblMM UOBepXHOGTHO-aKTMBHWMM BeUHeCTB 2JV1M MJ1H MX CMeCflMM o6lJUeiS (])Op.ViyJlbJ (I): 

(M*0-X'-) m [iVrO-X ? -(CH 2 ) p -Z-J s {XpoMoren} [-Z^(CH 2 ) p -XOTAV] f (XOTAV) a , rse: 

- XpoMoren - xpOMO^pnaj? ciicreMa Kpacfrre^; 

- Z = S0 2 NH, S0 2j CONH, CO, O, S, NH, CH 2 ; 
-p=l-10; 

-f-0-4;g-0-9; 

- n = 0-4, in = 0-9, 
-n^f = l-4;m + g = 0-9; 

- X, X ? = CO, S0 2 , OSO : , PCKO'M 4 ); 

- M = H; HeopraHHMecKHH KaTMOH TMna NH 4 , Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h t.h.; 
opraHHMecKMH K3THOH rnna RNH 3 , RR'NH 2 ; RR'R M NH; RR'R"R*N; RR'R"R*P roe R, R', R", R* = 
mkhji hjih 3aMeuue.HHbiM mkhji, Twna CH 3 , C1C 2 H 4 , HOC 2 H 4 , C 2 H 5 - C,oH 2J , C^Cl^, 3aMemeHHbiM 
ci)eHH/i hjih reTepoapnJi, YM-(CH. 2 -CH 2 Y) k -CH2CH2- > Y = O hjih NH, k=0-10; reTe poa po m aTH nectcH H 

KaiHOH TH.na N-aJlKHJlIlHpHJUlHlUI, N-aJlKHJIXHHOJlHHHJl, N-ajlKHJ!HMHfla30JlHHHfl, N-aJlKHJ]THa30JlHHH^ 

k r.n.; K'flAB^; 

- PAY = KHAB*, KTIAB"*, AmIIAB, rnc: 

KJTAB' h KTTAB 4 - noBcpxHOCTHO-aKTHBHwe KaraoHbi, 
Am! JAB - aMf|)OTepHoe noBepxHOCTHO-aKTHBHoe setuecTBo; 

IlO KpaHHe-M Mepe OJXMH JIMXpOHHHblH aHHOHHblM KpaCHTeJlb npH 3TOM MOMCeT GbiTb BblGpaH M3 

- K pa C HXC RG H , CnOCOtfHfelX K 06 pa.'K) B3H H K) CTaCmibHOH JlHOXponHOH yKHflKOKpHCTaJlilHHeCKOH (j)a3b!, 
HanpMMep Cyilb(}>OKHCJ10T npOH3BO,aHblX HH^aHTpOHa, CyJlblJ)0KMCJ10T npOM3BOAHbiX CHMMeTpMHHblX 
AH({)eHHilAHKMHAOB M /lH6eH3HMM/ia30iIOB Ha({ttcUIHH- 1 ,4,5,8-, nepHJieH- H aHTaHTpOH-3,4,9,10- 

TeipaKapGoHOBbix kmcjiot, npflMOfi HcejiTbm CBeTonpoMHbiH O [4] h T.n.; 

- np*Mbfx KpacHTejiefi, HanpwMep, GetttonypnyptfH 4B (C.J. 448), C.l. np«MOH opaHrceBbiH 26, C.I. 
npjiMOM KpacHbiM 48 hjih 51, C.I. npaMOH (J)MOJierroBbiM 88, C.I. npMMOH cmhhm 19 m ^p.; 



- aKTHBHbix KpacHTe/ieii (TpnasHHOBbie, BHHMJicy/ib(j)OHOBbie hjih IlpouwoHbi T), nanpHMep, CA. 

aKTHBHbTH KpaCHfclH 1, CL aKTHBHBlH KeJlTMH 1, C.I. aKTHBHBlH CHHHH 4 H J\p.' 9 

- KHCJlOTHblX KpaCWTCiieH, HanpHMep, pa3i!H4Hbie npOH3BOAHbie GpOMaMMHOBOH KHCJlOTbl, KHCJ]OTHb!H 
55pKO-KpaCHWH aHTpaXMHOHOBblH H8C, HpKO-CHHMH aHTpaXMHOHOBblH, KHCJlOTHblM 3CJieHblH 
aHTpaXHHOHOBMH H2C, KHCKOTHblH 36JICHBIH aHTpaXHHOHOBMH H4}K, C.L KMC II O THblH KpaCHblH 138, 
C.I. KHCJlOTHblM ^ceJlTWH 135, C.I. KHCJ10THB1H KpaCHblH 87, C.I. KHCJlOTHblM HepnblH I H £p; 

- H3 pn&a cynbfyoKHCJiOT no jihuh kjim4CC khx KpacHTeiiefi, HanpHMep, HCCHMMeTpHHHbix (|>chhjihmh£Ob 
m 6eH3MMM^a30JiOB HacjrrauHH-] ,4,5,8-, jiepwueH- m aHTaHTpoH-3,4,9J0-TerpaKap5oHO3Jbix khcuot, 

jlHCVTlb^OKHCilOTbi npOH3B0£HblX HH£HrO, THOHHAJ4PO HJIH XHHaKpMAOHa [5] H &pyTHe 

cvjibtJ)ox>iGjiOTbi Ha ocHoae KyGoBbix KpacHTejien h jimpm 6h tob * 

- JlK)MHHeCUeHTHblX Kpacnvcncii. 

Tlo KpaffHen Mepe omm nojwpHsaxop sa^BjifleMoro >KXH co/iep>KHT no KpaiiHeH Mcpc oahh ^ f 
a h m 3 OTporiH o nor.noma-rOLUHM iiByjiyHenpejiOMiiaioiUHii cjioh, c(J)opMMpoBaHHbiM M3 accounaTOB 

AHXpOHHHbfX KaTWOHHbLX K p3 C H TCil C H HJIH HX CMeeeH C flOBCpXHOCTHO-afCTHBHbiMH flHHOHSMH h/HjIH 
aM(}K)TepHblMH nO BCpX H OCTHO-aKTH BH b! M H BClUCCTBaM H HJIH MX CM CCA. MM 06uueM (jiOpMV'jlbl (II): 

(M* OX-) m [M^O-X'-CCHjJp-Z-j. {XpoMoreH + } PAV rae: 

- Z = S0 2 NH, S0 2> CONH, CO, 0> S s NH, CH 2 ; 
-p=l-10; 

-g = 0-l; 

- m = 0 -1; 
-m + g= 1; 

- X = CO, S0 2> OS0 2> POfOTvO; 

M = H; HeopraHHHecKHH KaTHOH xwna NH 4 , Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h T.n.; 
opraHMHecKMH KaTHOH inna RNH3, RR'Nl-12; RR'R M NH; RR'R M R*N; RR'R"R*P rjxc R 3 R\ R", R* - 
aiiKMJi hjih 3aMeiueHHbiff a/iKHii, THna Cll 3 , C!C 2 M 4 , HOC 2 H 4 , C 2 H 5 - C l0 H 2t , Ql^OR saMemeHHbifl 
(J)eHHJi hjih reTepoapMJi, YH-(CM2-Cl-l2YX-CU 2 CM 2 , Y = O hjim NH, k=0-10; rcTCpoapOMaTMHCCKHM 
KanioH Twna N-aji khj\ n h pnzi w h h>t, N-aiiKHJiXHHO/iHHH*, N-a/iiaf/iHMHaasoiiHHH*, N-ajiKH.iTHaso^HHHH 
h T.n.; KFIAB^ fnoBepxHOCTHo axTHBHbiH KaTHOH); 

- PAV = ARAB", AmIIAB, r#e: ARAB" - noBepxHOCTHO-aKTHBHbiH 3hhoh, AmRAB - aM(|)orepHoe 
noBepxHOCTHO-aKTHBHoe Bemecmjo; 

no KpafiHCH Mcpc oahh no;iflpH3aTop 3asB.nscMoro >KKH cojicp^vHT no KpaHHei*] Mcpc ohho 
no/H?pH:iyK>tnee noKpbnne, ii()eAC-!ciBii>iK?mee c«6om aHH:u)T|X>HHO iioriiomatomHH 



iiByHyHenpe/ioMJuiioiHHH cjioii accouiiaTOB zinxpoummx KaraoHHbix KpactrrejieH ivm hx CMeceft c 

Jj OBepXH OCTHO-aKTM BH h\ M H aHHOHSMH MJ1M MX CM CCS MM oSlHeM (]>OpMyJlbl (111)1 

{XpoMoreHj f-Z-(CH 2 ) P - X^RR'R 1 ' PA V]^ TO e: 

- XpOMoreu - xpoMofyopnax CHCTewa Kpacirrejix; 

- Z - SO.NH, SC> 2 , CONH, CO, O, S, NH, CH 2 ; 

- P= 3-10; 
-X=N, P; 

- R\ R M = aiiKHii hjih 3aMemeHHbiM a/iKHJi, Twna CH 3 , CIC2H4, HOC^R*, C 2 H 5 ,C 3 H 7 ; 

_ PAV = AilAB", AmQAB, rae: AT1AB" - noBepxHOCTHO sktiibhwh jihmoh, AmQAJB - aM(j>OTepHoe 
nosepxHocTHO-ajcTMBHoe BemecTBo; 
-n = l-4. 

IlpW 3T0M nO KpaWHefi Mep€ ORHH £MXpOH4HbIH KaTHOHHblW KpaCHTCJlb MO>KeT GbfTb BbiGpaH H3 

p*ma: 

- JlK>MMHCCIVCHTHx*lX KpaCMTCJICMj 

- fiO/lHMeTHHOBbCX (UHaHHHOBbfX, PCMHUHaHHHOBbfX M T.n.) KpaCHTCiieH; 

- apHJiKaSoHHCBbix xpacHTejieM; 

- rexepOUHiCnHHeCKHX npOHSBOflHbiX AH- H TpHapHJK{)CHH.nMCTaHOB (THOriHpaHHHOBblX, flHpOHHHOBblX, 
aKpMAHHOBblX, OKCaSHHOBblX, TM a3 HH OB bl X , KCa HTCH OB bl X 3 aiHHOBblX M T.n. KpaCMTCJlCfi). 

Tlo KpmncH Mepc OiiHH no/tapH3aTop 3axBnaeMoro )KKH MO>KeT coAcp^axb no KpaHHefi Mepe 

O,0HH aHVBOTpOriHO nOrJ!OlMaK>mMH ^ByJiyHenpeJlOMJlflJOLUHM CJIOH, C(J)OpMHpOBaHHblH M3 

opraHHHecKMX co/ief} AHxpouiHbix aHHOHHbix KpacHTejiew o6mefi rjjop.Myjibi ; 
JXpoMoreu}-(XO!Vr) n , rvue 

- XpoMoreu - xpoMO<}>opHaa cHcreMa KpacHTejia; 

- X - CO, S0 2> OSO :> OPCXO'M* ); 

- M = RR'NH2; RR r R"NH; RR'R"R A N; RR'R"R A P npn; 

R, R\ R\ R a = CH 3 , C!C 2 H 4 , C 2 H 5> C 3 H7, C 4 H 9 , C 6 H 5 CH 2 , 
3aMeineHHbJH <}>e.HHji hjih rerepoapHji; 
YH-(CH 2 -CH 2 Y) nr CM 2 CM 2 , Y = O mjih NH, m=0-5; 

N-aJlKMJinHpHHHHHM KaTHOH, N-aJIKMJIXHHOJIHHHH KaTHOH, 
N-a/l KHjI HMHH8L30fl H HH H KaTHOH, N-aJl KHJl THSL3QJI H H H H KaTHOH; 



Tlo KpaFiHew MCpc O/uih noiixpmaTop saaBiiaeMoro 5KKH co£ep>KHT no KpafiHen Mepe oahh 
aHH30TpoiiHO norjiouiaioiJUHiS ^ByjiysenpenoMJi^ioiuHH anon, c(J)opMMpoBaHHBm H3 h ecu m m eTpn 4 Hbi x 
co/iew AwxpowMHbix aHHOHHbix KpacHTC/iea o6mea {}>opMy/ibi (IV): 

(M/ 0-X'-) m [Mi + 0"X , -(GH 2 ) p -Zr] g {XpoMoren} [-Z^CH 2 ) p -XO- M + ] f (-XO" M + ) n , rae: 

- XpoMoreH - xpoMO^opHaa cucreMa KpacHTena; 

- Z = S0 2 NH, SO,, CONH, CO, O, S, NH, CH 2 ; 
-p=l-10; 

-f«0-9;g«Q-9; 

-n = 0-9,m = 0-9, 

-n + f = 1-0; m+g-1-10; 

- X, X' = CO, S0 2> 030 2 , POfO'M*); 

- M * M b M, Mi = H; HeopraHaMecKaa KaraOH Tana NH 4 ,.Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co a 
T.n.; opraHH4ecKHM xarHOH Tana RNH 3 , RR'NH 2 ; RR'R M NH; RR'R"R*N; RR'R"R*P rae R, R\ R", R* 
= &nKHJi hjih 3aMemeHHbiH ajucHJi, Tana CH 3) ClC 2 H 4j HOC 2 H 4j C2H5, C3H7, C4H9, QjHsCH?, 
saMemeHHbifi 4>eHHJi a/ia rerepoapaji, YH-(CH 2 -CH 2 Y) k -CH 2 CH 2 -, Y = O mjim NH, k=0-10; 
rcTcpoapOMaTOMecKH.fi KaTHOH Tuna N-ajiKHJinHpHAHHiw, N-ajiKJinxHHOJiHHHs, N- 
ebiKHnuMrma3onHHHR y N-anKHJiTHasojiHHHx h T.n.; 

mjih hx CMecew. 

o6ecne4eHH* HeoGxoAHMwx ({)H3HK0-MexaHHMecKwx, aAre3HOHHbix, b bi pa b aa Ba k> luh x h Ap- 
cbohctb, no KpafiHCH Mcpc oaho no.nspn3yK>mee noKpwTHC onrviMCCKor no;iapH3aTopa 5KKH 
Aono/iHHTeiibHO co/iepyfCHT MOAH<{>wKaTOp, b KanecTBe KOTO[>oro Moryr 6biTb raApo<{)ajibHbie h/hjiw 
rHApo(})o6nbie noJia.Mepbi pa3JiHMHOro THna, BKjiK>4aa >km a ko KpH c-Taji jimm cc kmc, 
Kpe.MHMHopraHHMecKMe; njiacTa^HKa-ropbi a naKu, Btaifonas KpeMHaaopraHM4ecKae, a Tarace 
HeHOHoreHHbie nOBepxHOCTHO-aKTMBHbie BemecTBa. BBeAeHae MOAH<}>aKaTopa, KOTopoe mo>kct 6bm> 
ocyinecTBJieHO Kate hsl crra/ma 06 pa30BaH a k JDKK c|>a3bi, TaK h 3a cmct o6pa6oTKH yxce no;iy4eHHOro 
no.i«pH3aTopa no3BOiuieT TatoKe yMeHbiuuTb pacceHHae CBexa, KOTopoe bo3mo>kho H3-3a HajuiMH* 
MHKpoijeiJ>e.KTOB b nojiapH3yK>ineM jiokpmthh. 

no KpaftHCH Mcpc oahh aHH3orponHO nonaomafoiuna ABy/iyHenpc^OM^iomHfl cjioh no KpafiHeff 
Mcpc OAHoro no.TiipH3aTopa 3a*BJi*CMoro 3KKH hmcct tojiwhhv, npa xoropofi pcajimyerca 
HHTep(|>e|>eHUMOHHbiM 3KCT|XiMyM Ha BbixoAe onTHMCCKoro noiiapasaTopa no KpaaHea Mepe ixjjh 

OJIHOM JlMHeH.HO-.nOjlflpH30BaHHOH KOMnOHCHTW CBCTa. 

TOiituHHa no KpawHcfi Mcpc ojxhoco aHH30TponHO nomouxafooxcro aeyjiyMcnpc^oM^iouicro cao* no 
xpafiHCH Mcpc onHoro nojiflpH3aTopa 3a5iBJi3iCMoro >KKH VAOB.ncTBop^CT vcjiobujo hojivmchhj! Ha 
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sbixojxe onTHnecKoro nojinpH3aTopa HHTep(j)epeHUKOHHoro MHHHMy\ia jum oahom /ihhchho- 

nOPJ5pH30BaHHOH X OM II O H CHTbl Cfi&ia M, O^HOBpeMOiHO, HHT6p(]>6pCHllH OHH OFO MaKCHMy.Ma £JIH 
UpVTOfl OpTOrOHa/lbHOH JltlHeflH0-n0JlflpM30BaHH0H KOMnOHeHTbl CBCTa. 

no KpaHHefi Mepe oahh noJiHpH3aiop saHBJineMOxo }KKH hbjihctch MHorocjioimbiM h coaep^KHi no 
KpaHHeft Mepe ma cjioh, no KpaftHeu Mepe o#hh 113 KOTopwx hbjihctch aronoTponno norjiouiaioinHM 
jiByjiyHenpejiOMJisioiiXHM cjiocm, a apyrofi cjioh - onTH^ecxH HSorponHbifi, npHneM ojxmh noKa3arejib 
npejiOMJieiraa ^Byjrj^jenpenoMJWiomero cjioh MaxcHMajibHO OTJHroaeror ot noxa3aTejiH 
npenoMJieHHA onraHecKH K3orponHoro cjioh, a #pyroH noKa3aiejn> npejiOMjieHHH amnoTponHO 
jioriiouuaK>mero ABynyMenpejiOMJisiounero cjioh coBna^aex hum m axcn m aji bH o 6jih30x c jiOKa3aTCJieM 
rrpenoMJieHHff oirrHiecKH H30TponHoro cjioh. 

TlpCRnOHTHTCJIhHblM XBJIXCTCX yKHJlKOKpHCTaJiminCCKHH HHRHKELTOpHblH 3JICM0HT, 

OTiiHHajomwHCs TeaM, sto no KpafiHeii Mepe oahh JionnpHsaTOp hbjihctch MHorocjioiiHbLM h coAep^on 
no KpafiHeft Mepe jxm cjioh, no KpaHHeft Mepe o/ihh h3 Koxopbix hbjihctch amnoTponHO 
nornomawiLivAM jxByflyvenpejiOMjiHKwwiM cjioeM, a /ipyrow cjiom - onroHecKH H30?po.nHb!H, npH^eM 
ojjhh noxa3a-reJib npejiOMjieHHH jiByjiyMenpejTOMJMiouiero cjiom MaxcMMajibHO OTJinMaerca ot 
noKU3are/ifl npeszoMJieHMH ofromeciai H3orponHoro cjioh, a /ipyron noKa3aTe/ib npejzoMJieHHH 
aHH30TponHO norjiomatoiuero AByjiyHenpejiOMJuuomero cjioh coBna^aer mjim m ax cm .m aju> h o 6jim30k c 
noK^arejieM npejiOMjieHHH omwiecKH H30TponHoro cjioh. 

EO/lCe npe#II04THTCJIbHMM HBJIHCTCH 2CH£KOKpHCTaJ1JIHHCCKHii HHAHKaTOpHblff 3JICMCHT, 
OTJ3HHaK>UXV5.WCH TCM, MTO HO KpaUHeM Mepe O/IWH nOJ3HpVJ3aTOp HBJTHeTCH MHOrOCJTOHHblM M COi\ep>KMT 

no KpaHHeft Mepe iisa pa3Jut4Hbix /iBynyHenpe^oMJiHtoiUHx cjioh, no KpaHHeft Mepe o/ihh h3 kotopmx 
aHVBOTponBO .norjiomaiouiHfi, npuseM nepBMM jionasaTejib npejiOMjieHHH anvBOTponHO 
nonrcomaioiuero jjByjiyMerrpejiOMJiHioiuero cjioh MaKCHMaubHO orjiHMaeTOi ot nepsoro noxasaTejin 
npejroMJieHHH. jipyroro /iByjzynenpejiOMJuiioiuero cjioh, a BropoS noKa3axejib npenoM/ieHH* 
aHH30TponHO norjiomaK>Luero jaBvjiyHenpejiOMjiAiomero cjioh coBnajiaeT mjih mqkc m Maji bHO 6jim30k 
co BTopbiM noKa3arejieM rrpeji om jre-Hif* ipyroro jiayjiynejipejiOMJiHiomero cjioh; 

flpyrHM BapHaHTOM HBJIHCTCH /KHJI (COKpHC T&JI Jl HHGC KHH HH/IHKaTOpHbrH 3JICMCHT, 

OTjivmaKvumwca xeM, mto no KpaHHe.fi Mepe Ha ojiwy cjopony nojiHpvisaTopa jionojiHMTejibHO 
HaKeceHO CBe*rooipa>KaK>mee noKpbrrne, KOTOpoe, HanpnMep, Bbino.aHeHO MeTajuiH^iecKiiM. 

BapHaHTOM HB/IHCTCH sKH£L KO K p HCTcUTJI H l (CC KH H HH#Hk"a TOpHblH 3JICMeHT, OT^HMaiOUXHRCA TCM, 

hto Ha no KpafiHen Mepe Ha O/ihom h3 njiacTMH iiono.nHHTejibHO c(J)op.MMpoBaH 
/iB>vryHen.pej70MJiHK)mM.ri c^ioh, Koropbtu pacaojioweH Me»viy Cjioe.vi w&ijiKoro KpHCTajijia hji.h 
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apyrMiMH caoamh, oxaejwioiUHMH ero ot cjio* sKimxoro KpucTajuia, h noji>Tpj*3aTopoM hjih japyniMH 

CJIOM.MH, HaHeceHHBIMlf K2 nOJI£pH3aTOp. 

flpyrofi BapuaHT ^cHflKOKpHCTajuiHTCCKoro uHmiKaropHoro 3jieMeHTa OT/iHHaeTC* tcm, hto Ha 

OilHOM H3 nJiaCTMH ilOnOJIHMTeJlbHO C(})OpMMpOBaH CJlOH M3 MBCTHblX 3Jie.Me.HTOB, KOTOpblH 

pacnojzoHceH Me%yiy nompkiiaropou h ruiacTHHOK. 

TlpCRnOHTHTCJlCH ACHJlKOKphlCTajlIlHHCCKHH HHAHKaTOpHMH 3JI6M6HT, OTJIHHSIOVJHHCX TCM, HTO 

no KpaMHeft Mepe ojihh awrcoxponHO norjiomajomHfl j^yjiy^enpejiOMiuitoii^Hfi cjjom no KpanHefi 
Mepe OAHoro nojL»pH3aropa Bbino/meH b bhac 3/ieMCHTOB, pa3JiHHaK>mHxca bcjihhhhoh 4> a30BO & 
3aaep>KKH m/mhh HanpaB.ieHHe.M ocm nojmpH3auHH. 

Eo;iee npe/ino^THTe/reH yKHjucoKpHcrannHHecKHH HiWHKaropHbiR sjicmcht, OTmmaiowMuc% 

TCM, 4T0 C(J)OpMHpOBaHHi>li5 Ha 0£HOM M3 JlJiaCTMM nOJlSpH3aTOp COCTOMT HO KpaHHCH Mepe H3 £ByX 

aHH30TponHO irorjioiuaromHx ^Byji>^)enpejiOMJT>TK)iHHx cjioeB pa3Horo useTa c B3anMHO 
nepneH/iHKyjT^pHbiM KanpaB/ieHHeM ocew nonapmamm, Ha hccchhmx o/ihh Ha apyrofi hjih Ha 
pa3^e.n^>ouuHe hx iipoMeacyTOMHbie cjiom, a Ha apyroH njiacTHHe nOjispusaTop npeacTaBJiaeT co6oh 
aHM3orponHO nornouiatoumu r bvjiv h c npcjio mjt rk) uih h c/ioh ceporo useTa c HanpaBJieHHCM. och 
no:i5ipn3auHii, coBnanaiomHM c h an p&& jich h cm och no/i5ipvt3auHM ohhoto M3 aHH30TponHO 
norjiomavomwx ^Byny^enpejroMJWiomHx caoes Ha nepsoM nnacTHHe. 

TlpCWlOHTHTCJlCH TafOkC KH£EC0KpKCTaJIJ1HHCCKHH HH£HKaTOpHbIH 3JICMCHT, OTJIH'iaKHUHHCX 
TCM, MTO MCjKJiy nOHJ!0>KKOH H DO KpftHHCM Mepe OUHHM M3 n051SpH3aTOpOB jKVnOJlHHTeJlbHO HaHCCCH 
OpHeHTHpyfOLUHH CJI0H, KOTOpbiH MOvKCT 6b!Tb Cf{)OpMHpOBaH K3K H3 HeOpraHHHCCKHX MET C p H 3J1 OB, 
TaK M Ha OCHOBe pa3JIM ( lHblX nOJIMMepOB. 

BpyrHM BapHQHTOM SBJJiieTCfl jKHAKOKpHCTaJlJlHHeCKHH HHAHKBTOpHWH 3J1CMCHT, 
O TJl H. Ha K) I l'W HCR TCM, HTO OO KpaHHCH MCpe H3 O/IHOH H3 njiaCTHH HO KpaHHCH. MCpe O/IHH 

aHM30TponHO .no.rnou.iaiouiM.iS jiByjiyMenpenoMJi-siKWUHM" cjiom no KpawHew Mepe ojworo nojiapvnaTopa 
pa3Meu.(eH Ha npo3patHOM 3/reKTpo/ie win M.e>KAy n/racTHHOH h 3^eKTpo/iOM hjih Ha /iM3/reKrpHHecK0H 
njiewxe, noKpbiBavouiew npo3paMHWM 3ueKTpoA, hjih MOK/iy opHCHTMpytouiw m jkhxckhh KpwcTaim 

CJIOCM., H 3AeKTpO/lOM IhlH MOK/IV O p HC HTH p\10 III VI M 7KK/lfCHH K'pHCTanil. CjIOCM, H /I H 3 JT.C KTp H. 4CC KH M 

no^cjioeM, noKpbiBaK)uiMM 3jieKT}X>ii 7 hjih Ha o6paTHOH CTopoHe njiacrnH. 

npCZtnOHTHTe>lCH /KH/IKOKpHCTaiUTH HCCKHH HHJl H K*a TO pH b f H 3iICMCHT, OTAHMaiOlHHHCfl TCM, HTO 

Ha o^hoh njiacTHHe ciJ)0pMHpOBaHO ,aH<l>(l>y3H0 OTpa>KaK)iiiee noKpbiTwe, KOTOpoe mokct HBJiMTbca 
O/T hob pc iV f c h h o 3 J ieKTpO/TOM, a no KpartHCH Mepe o/ihh aHH30Tponao nomoruafoniMM 
ARyjryMenpe^OMji5»>o\nHfi cjioh pacnojiovKCH h e n ocpej\CTBen h o Ha OTpa>K a>ou le m noKpwTww hjih ho 



Ho 



ziM3JieKTpjiMecK0M noac.fi oe, hshccchhom Ha oTpa^ajomee noicpbirae, hjih Me>fcay opw enm py>o iuh m 
/KH/iKHii Kpucrajui c/io^h /ipyrH.MK cjiokmh, HaHeccHHWMH Ha OTpa>KaK>Laee nOKpblTHe. 

CymeCTBeHHblMH 0TJ1H 1 1HCM B 3a»BJLaeMOM >KHaKOKpHCTaJUMMeCKOM WHJUiKaTOpHOM 3JieMeHie 

zBMCTca to, HTO no KpairaeH Mepe o/iHH nan#pH3aTop coRepmvr no KpafraeH Mepe o/ihh 
aHM3oiponHO norjiOiuaK>mHM ^ByjiyMenpejiowjwiiomMM cjiom, c(}>op_MupoBaHHMM m HecH.M-MerpMHiibix 
coiiea £HxpOH4Hbix aHHOHHbtx KpacwTeiieH, coaep^auuurix pa3JiHHHbte KaraOHbi, h/hjih accouHaTOB 
TiHxpoOTHtix KpacwrejieH, coAepacauiHX MOHHoreHHwe rpynnbr, c no icpaftHei* Mepe oahhm MOneM 
opraHii^ecKoro nana. 

Mcnoii&soBaHHe acounaxoB RHxpouHHhix KpacHTcncn, coztep/Kauurx HOHKoreHHbie rpynnw, c no 
KpaiiHew Mepe ojihhm MOJieM opraHMHecKOro, ocoGeHHO nOBepxHOCTHO-ax-jMBHoro MOHa Ann 
4>opMHpoBaHHii aHH^OTporiHO norjiomatotuero AByjiyHenpe;iOMJLHK>Luero cjiqr o6ecneHHBaeT 
xopouivio opHe.HTHpyK>LuyK> cnoco6HOCTb noji^pM3aTopa npw BHyrpeHHe.M ero pacnojio>KeHMH b 
hto wsoaB/ujer ox Heo5 xoah m octh h&hccchhr £ono/iHHTe;ibHbix opHeHTHpytoumx >KK c;ioeB. 

npHHCM BapbHpOBaHHCM CTpyKTVpM opraHHHeCKOTO HOHa MCOKHO MCH*Tb OpHeHTHpyiOlUVK) M 

GMaHHBafOmyK) cnoco6HOCTb pacTBOpOB npH h 3toto B/te hhh no/mpH3aTopa, hto HMeeT 6ojibiiioe 

3HaMCHHC nptt H3rOTOBJlCHHH 3KKH P33.T1V1MHWX TMllOB. 

KpoMe Toro HasiuHHC MOJionoMBHyKHhix opraHHHCCKHx ho hob b nojiapH3yK>mnx ilOfCpblTHflX 
oSecneHMsaT HM3KyK> 3Jie.KTponpoBOAHOC.Tb, hto b cboio o^epe^b CHH>KaeT 3HepronoTpe6jieHMe h tcm 
caMbiM yse/iHHHBaeT cpOK cnyxcSbi >KH/iKOKpHCTajiJiHHecKMX ycxpOHCTB. TlpH 3tom OTna/iaeT 
HeoSxoiiHMOCTb b naHeceHHH AonojiHHTe^bHbix M30JiHpyK)iuMX cuoeB npH b Hy Tpe H h e M 
pacnoJioaceniM noJwrpH3aropoB. 

Mcnoyib30BaHHe hcch m Merpn m h bi x CMeujaHHbix coiien AMXpOMMHbix aHHOHHbix KpacHTejieii h/hjih 
acoiwaTOB jihxpomshmx KpacHTenew, conepjKauiHx HOHHoreHHwe rpynnw, c no Kpa&Hew Mepe ojihhm 
MOiieM opraHHMeckoro hoh3 jxiw <{)opMHpOBaHH*j aHH30TponHO noriiomaiomero 
^By.nyMenpejiOMJiaiomero cjioh oGecneMMBaeT Taione <J>opMMpoBaHwe b b i c o k 03 ( J) i J) e kt.h b h b i x 
6e3Aec{)eKTHbfx o^HOpo/iHbix no/i*pH3axopOB, pa^HOTO/imHHHOcrb Koropbix hc npeBbiwaeT 5%. 

Oto oSycjiOBJieHO tcm, hto npHMe-HeHne ytanaHHbix m aTep h bji o b no3BOiifler peryjinpOBaTb 
rHApo({)o6HO-rH,a[K)(i)HjTbHbiH 6amnc c MOiieKyiie AnxpoHWHoro KpacMTeji^, hto hmcct Cojibuioe 
3HaseHMe ^jih o6pa30BaHHa jiHOTporiHOii h^ko Kpw craji ji m h ec ko h (J15KK) (J>a3w. TaK, co3^aHwe 
onj)e/ie/ieHHoro rHA{X)(J)o6HO-rMfl{XK|)MjibHoro Ga/iaHca hbsihctch o/ihhm vcjiobhh o 6 pa 3 o b a h m h H3 
TaKHx MOJieKy.n KpacHTeji^ HajxMoneKy^flpHwx arperaTOB, npw AOCTMweHHw cnpeAejieHHOH 
KOHuen rpauHH KOTopwx pacrBop nepexoiiirr b ynop^OMe-HHoe jKHjiKOKpwcTajuiMMecKoe coctomhuc. 



rioMHMO B03£eHCTBHfl Ha rHflpo(})H.nbHO-rHflpo(])o6HbiH GanaHc npnpo^a noBepxHOCTHO- 
aicniBHoro BemecTBa OKa3biBaeT CHJibHoe bjih^ihuc Ha pacTBOpHMOCTb accouHaTOB b pa3JiHHHbix 
pacTBopwTejiax, hto b cbok) 04epe,ab 6e3ycjiOBHO bjihact h Ha pa3Mep arperaTOB, h Ha npouecc 
o6pa30BaHHK JDKK (J)a3bi. 

TaiaiM o6pa30M, BapbHpoBaHHe jiByx (JmicropoB ~ rHflpo^HjibHO-rHapoc^oGHoro GanaHca h 

paCTBOpHMOCTH H eCH M M CTpH 4HHX COJieH flHXpOHHHblX aHHOHHblX KpaCHTe JICH , COJiep^CaiUHX 

pas/iHHHbie KaraoHbi, h/hjih accouHaTOB ^HxpoHHHbix KpacHTejieft, cojiep^camHX HOHHoreHHbie 
rpynnbi, c no KpawHefi Mepe o^hhm mojtcm opraHHnecKoro HOHa no3BOjmeT peryjinpoBaTb KaK 
npouecc o6pa30BaHHa, TaK h THn JDKK §a3hi. Or 3Toro b cbok> onepe/ib 33bhcht h CTeneHb 
MO.ieKyjiflpHOH ynop^ziOHeHHOCTH h, cJicaoBaTejibHO nojmpn3auHOHHbie xapaicrepHCTHKH, b 
nacTHOCTH .ziHxpoHHHoe OTHOuieHHe b noji*pH3aTope, o6pa3yiomeroc^ nocjie HaHeceHH* JDKK 
KOMJ103HUHH Ha noBepxHOCTb no^jio^acH c nocneziyiouuHM yaajieHHeM pacTBopnTeji*. B cbok> 
oqepeab BbicoKHe noJi5ipH3auHOHHbie xapaKTepHcraKH h o^Hopo^HOCTb no;mpH3aTopoB 
ooecneHHBawT BbicoKyK) apKOCTb h oflHopozmocTb no njioiuazm )KKH 3jie\ieHTa. 

BapbwpoBaHHeM rnzipo(})njibHO-rHApo4)o6Horo 6ajiaHca h ec h m m eTpn h h bi x cMemaHHbix coneii 
inixpotiHHbix aHHOHHbix KpacHTejiew h/hjih accounaxoB AHxpoHHHbix KpacHTenew, co^ep^amux 
HOHHoreHHbie rpynnbi, c no KpaHHefi Mepe oahhm mojicm opraHHMecKoro HOHa mo>kho peryjinposaTb 
pacTBOpHMOCTb b Bo^e h opraHHMecKHx pacTBopnTejiax, hto H\ieeT 6ojibuioe 3HaneHHe npn 
HaHeceHHH oneHb tohkhx aHH30TponHo norjiomatomnx OTyjiyHenpejiOMJLHKHUHx cjioeB c 
peryjiHpyeMon tojhuhhoh. rioc/ie^Hee HMeeT 6ojibiuoe 3HaqeHne jum H3roTOBJieHHfl 3a*BJLHeMbix 
}KKH c Hcnojib30BaHweM nojmpH3aTopoB HHTep4>epeHUHOHHoro ™na. 

Hcno^b30BaHHe b KauecTBe nojiapH3aTopa no KpanHen Mepe onHoro yjibTpaTOHKoro (0.01-1.5 
mkm) aHH30TponHO nornomatomero ABy/iyHenpejiOMJunomero cjioh c bmcokoh nojiapH3auHOHHOH 
3(})^)eKTHBHOCTbK) o6ecneHHBaeT BbicoKyK) apKocTb h o/iHopoziHOCTb no njioma/ui 3a*iBJiaeMoro >KKM. 

Pa3HOo6pa3He uBeTOBbix peuieHHH 3a*BjmeMoro }KKH oGecnenHBaeTca 3a c i ieT Hcnojib30BaHH* 

Jin* H3rOTOB^eHHH nOJiapH3aTOpOB CaMblX pa3flHMHbIX flHXpOHHHblX KpaCHTe^eH, MTO CTaHOBHTC* 
B03MO>KHbIM 3a CHeT npHMeHeHHfl HeCHMMeTpHHHblX cojieii h/hjih accouHaTOB c opraHHMecKHM 
HOHOM, BapbHpOB3HHeM KaK H KOJIHHeCTBa, TaK H BH^a KOTOpOrO MO>KHO pery/IHpOBaTb THZipO(J)HJlbHO- 

HHno(})HJibHbie CBOHCTBa accouHaTOB, hto HMeeT Ba>KHoe 3HaneHHe npn H3roTOBJieHHH komho3huhh 
zuih HaHeceHHH cuoeB. 

ripeHMymecTBaMH Hmrep^epeHUHOHHbix noJiapH3aTopoB Ha ochobc anH30TponHO 
nor/iomajouiMx flByjiy4enpejiOMjmK)LJUHX cjioeB nanawicn BbicoKaa HpKocTb h oAHopoxuiocTb no 
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ruiomazw 3a*BjiaeMoro >KKH, a TaioKe 6ojibinoH yroji o63opa h OTcyTCTBHe Temi npn pa6oTe Ha 
OTpaaceHHe. 

BapbHpoBanHeM FcpacHTejieii b JI)KK KOMno3uuHH mo>kho co3,aaBaTi> )KK ycrpoHCTBa c 
pa3JiHMHbiM UBeTOM, b tom HHCJie h cepbiM. CepbiH wer MOMceT 6bm> noJiy L JeH TaioKe h npn 
noc^OHHOM HaHeceHHH nojiapH3aTopoB >Kejrroro, KpacHoro h cHHero ubctob npH (]>opMHpoBaHHH hx 
Ha nuacTHHax KioBeTbi, 

HcnoJib30BaHwe JDKK KOMno3HUMM zulh $opMHpoBaHH5i nojmpH3aTopoB jxaer bo3MO>khocts 
loroTaBJiHBaTb KaK MOHOxpoMHbie, TaK h uBen-ibie }KK HHflHicaTopbi h ^HcnneH. fljia stoh iiejiii 
MoryT 6bm> ncnoJib30BaHbi pa3JiHMHbie cnoco6bi HaHeceHna nojLapH3aTopoB, HanpwMep mctohom 
rjTy6oKOH nena™ hjih (JhieKCO-nenaTH Ha nojiHrpacJwmecKOM o6opyAOBaHHH. 

Run flocTH>KeHHa bmcokoh apKocra h KOHTpacTHOCTH H3o6paHceHHa b npe/uiaraeMOM yCTpOHCTBe, 
npe.aHa3HaHeHHOM hjlh H3 totob jichhh AHcruieeB BbicoKoro paapemeHHa, mohcho Hcnojib30Ban> npn 
4>opMHpOBaHHH nojiapH3aTopoB flonoiiHHTejibHbix opHeHTHpytoiuHX h npocBeTJi^iomnx cjioeB, 
Kcrropbie mo>kho HaHOCHTb Ha tom >Ke caMOM o6opy,aoBaHHH, mto wnoniipH3aTop. 

IlpHMeHeHHe b KanecTBe noji*pn3aTopoB nojmpH3yfomHx noKpbiTHH (nn) He HCKJitonaeT 

HCnOJlb30BaHHe TpaflHUHOHHblX nJieHOMHblX nOJl^pH3aUHOHHbIX n^eHOK, B MaCTHOCTH HO£HbIX 

noJi5ipH3aTopoB Ha ocHOBe TIBC. HanpHMep, KOM6HHauH* BHyrpeHHero nn, HaHeceHHoro Ha 1-to 
n^acTHHy c hoahwm OTpa^caTejibHbiM hjih nponycKaiomHM noji*ipH3aTopoM, HaioieeHHbiM Ha 

BHeiHHK)K) CTOpOHy BTOpOH nJiaCTHHbl, n03B0JIfleT C03ZiaTb yCTpOHCTBO, HMeK)UXee BblCOKyiO ^pKOCTb 

h KOHTpacTHOCTb H3o6pa^ceHHii h He Tpe6yK>mee AonojiHHrejibHoro creKJia, KOTopoe o6biMHo 
Hcnojib3yeTCH una 3amHTbi nojmpH3aTopa, HaicneeHoro Ha bhcuihiok) cTopoHy nepBoro CTeioia. 

Kpoiwe toto, c wcnoJib30BaHHeM nojuipH3yK)mHx noKpbiTHH MoryT 6biTb H3roTOBJieHbi IKK 
HHjiHKaTopHbre aneMeHTM c BHeuiHHM pacno/iOKeHHeM nojiapH3aTopoB. J\nn 3Toro nn HaHOCHTca Ha 
npo3paMHyio H30TponHyK) nojiHMepHyK) njieHKy, nocjie Hero nojiyneHHbiH ruieHOHHbiH noji*pH3aTop 
HaKJieHBaeTCfl Ha BueiuHtoK) CTopoHy njiacTHH. npn 3tom hco6xoahmo OTMeTHTb, mto no/iyneHHoe 
}KK ycTpowcTBO co,uep>KHT ropa3jao MeHbuue cjioeB no cpaBHeHHK) c >KK ycTpOHCTBOM c 

TpaflHUHOHHblMH nOJI*pH3aTOpaMH Ha OCHOBC njieHOK HBC. 

Hcnonb30BaHHe b KanecTBe nojiapH3aTopa b 3a*Bji*eM0M 5KKH no KpaHHen Mepe o/iHoro 
aHH30TponHO nornoiuaiomero aByjiyHenpeJiOMJiaFomero cjioa, c<|)opMHpoBaHHoro H3 
HecHMMCTpHMHbix cMeiiiaHHbix cojien ziHxpoHHHbix aHHOHHbix KpacHTejiefi h/hjih aCCOUHaTOB 
iiHxpoHHHbix KpacHTejieH, co/iep>KamHX HOHoreHHbie rpynnw, hjih hx cMecen c no KpanHew Mepe 
oahhm MOJieiw noBepxHOCTHo-aKTHBHbix hohob hjih hx cMecefi no3BOJiaeT nojiynaTb MepHo-6ejibie h 



MHoroiiBeTHbie 5KKH pa3JiHHHoro Bwaa, oGjianajomne bwcokoh apKOCTbK) h o^Hopo^HOCTbK) no 
rmoiuanH. 

rfpHMepbi 3aflBJi^eMbix 5KKH 3JieMeHTOB b HaH6oJiee innHHHWX KOH(J>HrypaiJtHflX noKa3aHbi Ha 
dmr.1-6. Ha fynrA cxeMaTM^ecKH H3o6pa>KeHa 3jieMeHT nponycKaiomero THna Ha ocHose o6i>iHHoro 
tbhct - HeMaTHKa, Ha <J)ur.2 - cxeMaTWHecicoe H3o6paHceHne 5KKH 3JieivieHTa nponycKaioiuero THna Ha 
ocHOBe o6biHHoro tbhct - HeMaraica c zipyruM pacnoiio^ceHHeM nojiflpH3yioinero cnox h aJieiopo^OB, 
Ha (J)Hr.3 - cxeMaTHMecKoe H3o6pa>KeHne )KK HHAHKaTopa OTpa5KaK)mero Tuna Ha ochobc o6biMHoro 
TBHCT-HeMaTHKa h Ha <Jmr.4 - cxeMaTHMecKoe H3o6pa>h*eHHe >KK hh#h KaTopa nponycKaiomero THna 
Ha ocHOBe cynepTBHCT - HeMaraica, Ha (J)Hr. 5 - cxeMaranecKoe H3o6pa>KeHHe >KK HHAHKaTopa c 
34><}>eKTOM nepeKJiiOHeHHJi uBeTa h Ha (Jmr. 6 - cxeMaTHMecKoe H3o6pa>KCHHe m aTpii hh o ro UBeTHoro 
>KK HaamcaTopa. 

H3o6pa>KeHHbiH Ha (Jmr.l >KK HH^HKaTop coctoht h3 #Byx njiacTHH 1 h 2, KOTopbie MoryT 6biTb 
H3roTOBJieHbi H3 CTeioia, njiacraKa hjih ,apyroro >KecTKoro mjih rH6Koro npo3panHoro MaTepHajia. Ha 
BHyrpeHHue noBepxHOCTH 3thx njiacTHH, o6pameHHbie k cjiok) HeManmecKoro jkhakoto KpHCTajuia 
3, HaHeceHbi npo3panHbie 3jieKTpo,abi 4, 5. noBepx npo3paMHbix 3jieicrpo,aoB HaHeceHbi mojiHpyiomHe 
aneHKH 6, 7 H3 nojiHMepa hjih apyroro MaTepHajia, KOTopaa cr/ia>KHBaeT pejibecj) h npnaaeT Been 
noBepxHOCTH n/iacTHHbi ozmopoaHbie CBOHCTBa. E[oji5ipH3yK)mHe noKpMTHH 8, 9 HaHocaTca Ha 3th 
njieHKH h opHeHTHpoBaHbi oc5imh nponycKaHH* Ha njiacTHHax 1 h 2 B3aHMHO nepneHziHKyjiflpHO. IlpH 

3TOM nOJ15IpH3yK>mHe nOKpblTH* CaMH HBJIflK)TCfl OpHeHTaHTaMH flJIfl MOJieKyjl HeMaTHMeCKOrO 

MtttaKoro KpHCTajuia. 

Ha (J)Hr.2 noKa3aH ,apyroH BapwaHT nponycKaiomero DKK HaaHKaTopa, b kotopom Ha noBepxHOCTb 
nnacTHH 1 h 2 BHanajie HaHeceHbi nojiapH3yiomHe noicpbiTHH 8, 9, 3amHmeHHbie njieHKaMH 6, 7, h 
noTOM y>Ke pa3MemeHbi npo3paHHbie sjieicrpoabi 4, 5. rioBepx 3jieKTpoziOB HaH0c*Tca njieHKH 10, 11, 
opHeHTupyioiiiHe >KK HeiviaTHK. B 3toh KOHCTpyKixHH oGecneMHBaeTC^ Tpe6yeMaa ana 
nojiapn3yK)mero noKpbiTHfl poBHocTb noBepxHocra h ero h30ji^uh« ot cjioh >KHHKoro KpHCTajuia, hto 
rapaHTHpyeT Henona/taHwe b Hero hohob hjih MOJieKyji apyrnx BemecTB, KOTopbie Moryr 
coaepacaTbca b no/uipH3yK>meM noicpbiTHH. 

B 0Tpa>KaTejibH0M BapnaHTe >KK HHAHKaTopa ((|)Hr.3) BTopaa njiacTHHa MOweT 6biTb KaK H3 
npo3paHHoro, Tax h Henpo3paHHoro MaTepHajia, HanpHMep, H3 KpHCTajumnecKoro KperviHHH. Ha Hew 
({)opMnpyeTC5i nH(j)(J}y3HO 0Tpa>KaK)mHH c/iow 12. OTpa>KaK)UiHfi cjioh MO>KeT 6biTb no/iyneH 
HaHeceHHeM Ha ajnoMHHHeBoe 3epKano njieHKH nojiHMepa, coaep>Kamero MacTHUbi npon3BOJibHOw 
hjih onpejaeneHHofi cj)opMbi h pa3\iepa c noKa3aTejieM npe/iOMneHHfl, OTJiHHHbiM ot noKa3aTejia 
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npejiOMJieHH* nojnwepa, HaHecenneM njieHKH noxiHMepa, coziep^cameH B3Becb aJifOMHHHeBOH ny/ipbi 
huh apyroro MaTepnana, xopomo OTpa^aromero cbct, hjih co3,uaHMeiM pejibe(}>a Ha noeepxHOCTH 
n.iacTHHbi, Ha KOTopbifi 3aTeM naHOCHTca OTpayKaFomnii cjioh 12, Hanpniviep, mieHKa ajiiOMHHH^. 
PenbecJ) mohcho (}>opMHpoBaTb nyTeM o6pa6oTKH nOBepXHoc™ a6pa3HBHbiM MaTepnajiOM, 
rpaBiipoBaHH*, THCHeHRJL HaHeceHH^ nojiHMepHOH njieHKH, coziep>KauieH qacTHixw onpejiejieHHon 
4>opMbi h pa3j\iepa, hjih cejieKTHBHoro TpaBJieHHfl nepe3 Macicy noBepxHOCTH caMofi njiacTHHbi hjih 
HaHeceHHOH Ha Hee iuichkh nojiHMepa hjih /xpyroro MaTepnana. ELneHKa sjhomkhha mo>kct 

OilHOBpeMeHHO CJiy>KHTb CnJIOlUHbliM 3JieKTpO,aOM. BblTpaBJlHBa^l MeTO^aMH (J)OTOJlHTOrpa4)HH >'3KyK) 

nonocy ajitOMHHH* no 3anaHHOMy KOHTypy ujhphhoh 10- 100 mkm, moxcho nojiyHHTb 3jieicrpoflbi 
HeoGxo^HMOH KOH(J)HrypauHH 5 HanpHMep, MaTpnubi np^MoyrojibHHKOB nnx nnociaix MaTpH i iHbix 
3KpaHOB AHcnjieeB, coxpaH** o6iuhh OTpaacaTejibHbM (|)oh no BceMy paSoneMy nojiio HHflHKaTopa. 
nojmpH3yK>mee noKpbmie HaHOCHTcn HenocpeacTBeHHO Ha OTpaacaromee noKpbiTHe hjih 
BbipaBHHBaiouiHH h H30JiHpyK)mHH noacncm, KOTopbiw {J)opMHpyK)T Ha OTpa>KaTejie. 

Ecjih oTpa>K an) uxh h c.ioh no KaioiM-jiH6o npHHHHaM Hejib3* ncnojib30BaTb b KanecTBe 3jiefcrpo,aa 
hjih oh H3roTOBJieH H3 HenpoBO^amero MaTepnajia, to b 3tom cjiynae 3jieKTpoztbi HaHOcaT Ha 
H30JiHpyiouxHH noacjiOH hjih HenocpeziCTBeHHO Ha oTpa^KaTejib. B KanecTBe H30JiHpyK)inero cjioh 
mo>kho Hcnonb30BaTb nojiHMepHyio nueHKy, OKHCb ajnoMHHH*, oKHCb KpeMHH* hjih apyrne 
jiH3JieKTpHMecKHe MaTepiiajibi. ripn 3tom nojiapmyiomee noKpbiTHe wo>KeT 6brn> HaHeceHO xaK Ha 
OTpa>K*aTejib, TaK h Ha 3JieKTpo;ibi. 

fljiH uBeTOBOH KOMneHcauHH b nponycKaiomeM BapnaHTe )KK HHflHicaTopoB c cnjibHO 
3aKpyneHHbiM HeMaTHKOM 3 bboahtc* aonojiHHTejibHbiH onTHnecKH aHH30TponHbin cjioh 13 c 
3a/iaHHOH onTHnecKOH tojiuihhoh, pa3MemeHHbin Ha btopoh njiacTHHe (4>Hr.4). Oh MonceT 6biTb 
pacnoJioaceH Henocpe^cTBeHHO Ha nojiapH3yK)iueM noKpbiTHH 9 hjih Ha cjiojix 7, 5 hjih 1 1 (<jmr\2), 
HaHeceHHbix Ha Hero. Onxn mcckh aHH30TponHbiH cjioh (f)opMHpyeTc;i nyTeivt HaHeceHH* njieHKH 
nojiHMepa hjih >KK noJiHMepa c opHemrauHeH MOJieKyji b 3a;iaHHOM HanpaBJieHHH uojx ziencTBHeM 
3jreKTpoMarHHTHbix chji hjih 3a cneT MexaHHHecKoro pacT*>KeHHfl bo Bpewn HaHeceHH* cjiom hjih 
nocjie ero HaHeceHH*. KpoMe 3Toro bo3mo>kho ncnojib30BaHHe 4)OToaHH30TponHoro MaTepnajia, 
KOTopwR no3BOJi5ieT nojrynaTb aHH30TponHbie njieHKH c onpeaejieHHbiMH pa3HOCTbK) onTHHecxoro 
xojia h HanpaBJieHHeM ocefi 3JUiHnconfla ABOHHoro jiyMenpejiOMJieHH* nyxeM 4>OTonojiHMepH3auHH 
MaTepnajia njieHKH nojiapH30BaHHbi\i cbctom [5]. 

B 0Tpa>KaTejibH0M BapnaHTe >KK h hjih KaTopa c cynepTBHCT-HeiwaTHKOM NtoryT noTpe6oBaTbC« jxbz 
^onojiHHTejibHbix onTHHecKH aHH30TponHbix cjioh, pacnoJiO)KenHbix Ha o6enx njiacTHHax woKixy 
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noji*pH3aTopaMH. Ohh MoryT 6brn> HaHeceHbi HenocpeacTBeHHO Ha noji5ipH3yK>mHe noicpbimfl hjih 
Ha cjioh, HaHeceHHbie Ha hhx. 

Hcnojib3ya MeTO£bi 4 )OTOJlHTOr P a 4 )HH HJIH neHarayio TexHHKy HaneceHHa KpacirrejieH h npwMeHJw 
KpacMTejiH pa3Hbix ubctob mo:>kho nojiy^HTb nojiflpH3yiomHH cjioh, KOTopbiw HMeeT o6jiacTH c 

pa3J!HHHOH OKpaCKOH, HTO paClHHpfleT HH^OpMaUHOHHMe H 3pr0H0MHHeCKHC B03MO>KHOCTH 

ifHUHKaTopa. 

Cbomctbo nepeKJHonaTejia uBeTa npnjiaeT 5KK aneHKe h HaHecenne Ha OOTy H3 nuacTHH nn 
HefnpaJibHoro ceporo uBCTa, a Ha apyryio - AByx IU1 9 h 9 1 (<J)hi\ 5) HenocpejjcTBeHHO o#ho Ha 
npyroe hjih i iepe3 pa3,ae;iflK)mHH hx HenorjiomaiomHH cjioh 14. IlpH 3tom EDTI 9 h 9' mmciot pa3Hbifi 
UBeT h B3aHMH0 nepneHjniKyjiflpHoe HanpaBjieHHe ocen nojmpH3auHH. 

Pacno^o>KeHHe nojiapH3yiomHX aneivieHTOB BHyTpH ^HeincH no3BOJLHeT peajiH30Ban> h ixbcthoh 
BapwaHT MaTpHHHoro >KK h HziHKaTOpa (4wr. 6). B ozjhom H3 BapHaHTOB nn HaHocHTca 
HenocpeziCTBeHHO Ha UBeTHyK) MarpHuy 15, KOTopaa pacnojioaceHa Ha MaipHuc np03paHHbix 
3JieKTpOHOB 5 hjih na noncjiOH 7. 

Use-maa MaTpnua hjih pncyHOK Moryr 6bm> H3roTOBJieHbi nyreM HanbuieHH* nepe3 

$OTOpe3HCTHBHyK) M&CKV C CeJlCKTHBHbTM n pOKpaiH H B aH HC M CJIOH nOJlHMepa COOTBeTCTByHDUlHM 

KpacHTe/ieM hjih HaHeceHHeM cjioa KpacHTCJiK mctoaom Tpa^)a pCTH o h nenaTH hjih apyrHMM 
cnoco6aMH nenaTH. Ohcbhaho, hto pacnoJioaceHHe nojinpn3aTopa h ubcthoh MaTpwubi OTHOCHTejibHO 
Apyr Apyra He npHHunnnajibHO h onpeziejuieTCfl TexHonorHHecKHMH 4>aKTopaMii 
HaHeceHHH cjioeB. 

npHHLUin AeHCTBHH )KK HHAHKaTOpa C nOJUipH3yiOmHMH 3 Jie M e HT3 m h , pacnojioxceHHbiMH BHyTpH 

aneHKH paccMOTpHM Ha npHMepe nponycicaiomero BapnaKra 5KK HtmHKaTopa Ha ochobc 
3aKpyneHHoro Ha 90° HeviaTHKa ((Jwr.l). HenojiapH30BaHHbiH CBeTOBOw noTOK najiaeT Ha HHzniKaTop 
co cTopoHbi nepBOW nuacTHHbi. Ilocjie npoxo>K,aeHH5i nepe3 nojuio>KKy 1, npo3paHHbin 3/ieiapoji 4 h 
BbipasHMBawmnfi no^cjiOH 6 cbct nojiiipH3yeTCfl npn npoxo^caeHWH Mepe3 nojmpH3yK)mee noKpbiTHe 
8. Ecjih Hanp«>KeHHe Ha 3JieKxpojaax OTcyTCTByeT, nojiapH30BaHHbiH cbct npoxojiHT nepe3 cjioh 
mchakoto KpucTajTJia 3, noBopannBaa cbokd njiocKOCTb noji*pH3auHH Ha 90°, h npoxojuiT 6e3 
ocjiaSjieHH* Mepe3 BTopofi nojiapH3yiomHH cjioh 9, noflCJiofi 7, npo3paMHbin 3JieKTpo,a 5 h nJiacTHHy 
2, npH 3TOM o6jracTb 3JieKTpoAOB 6yaeT BbirvumeTb CBeTJiofi. Ilpn no^ane Hanpj»KeHHH Ha 
3JieKTpozibi nozi AencTBHevi sjieicrpHMecKoro nojia 3aKpyHeHHaa (j>opMa HeMaTHKa nepexoziHT b 
roMeoTponHyio, b KOTopott onTHnecKa^i ocb HCMaTHKa opneHTHpyeTCJi nepneHziHKyjiflpHO h/iockoctm 
njiacTHH 1 h 2, h oh nepecTaeT BpamaTb njiocKOCTb noJiMpH3aunn npoxo^Hiuero Mepe3 Hero CBeTa. 
3to osnaMaeT, hto npw npoxoKAeHHH CBeTa nepe3 cjioh HetvtaTHKa 3a,aaHHoe nojiflpH3aTopoM 8 



KanpaBaeHwe nnocKOCTH noJi^pH3auHH cBera He h3mchhtc51 vi 6y,aeT Ha Bbtxo/ie 113 HeMaraica 3 
nepneHUHKyjinpHO HanpaBJieHHio nojiapH3auHH BToporo nan*ipH3aTopa 9. ripn npoxoMcaeHHH ceeTa 
nepe3 no/iapmaTop 9 cbct nonriomaeTCfl h 3Ta o6nacTb 6yaeT Ha npocseT BbirjumeTb TeMHofi. B Tex 
oo.iacTsx HH,aHKaTopa 5 rae hct aneicrpoAOB, Bcer,aa coxpaHaeTca 3aKpyMeHHaa (J)op.\ia HeMaTHKa h 
3th o6.iacTH BhirjiRjxnr Bceraa cbctjimmh. HcnoJib30BaHHe nojmpH3aTopa c no KpaHHeii Mepe o^hhm 
aHH3orponHo nonnoiuaiomHM flByjiynenpejiOMJiflKHUHM cjioeM, c4>opMHpoBaHHbiM H3 

HeCHMMeTpHMHblX CMeiliaHHblX COJieM ZUiXpOHHHblX aHHOHHMX KpaCHTCneH, CO.Ziep^amHX pa3JlHHHbie 

KHTHOHbi, h/hjih accounaTOB ^HxpoHHHbix KpacHTejiefi, co^ep^camnx HOHHoreHHbie rpynnw, c no 
KpafiHert Mepe o^hhm mojicm oprammecKoro HOHa, yBejinnHBaeT npKOCTb )KKH 3neMeHTa n 
noBbiuiaeT o^Hopo/iHocTb cbohctb 2KH#KOKpHCTajiJuiHecKoro HHZiHKaTopHoro 3^eMeHTa no n/ioma^H. 

TaK K3.K npn OTpa>KeHHH CBeTa HanpaBJieHne anocKO nojiflpw30BaHHoro cBeTa He H3MeHfleTCfl, b 
OTpa^aiemHOM rane h HUHKaTOpOB npHHuwn fleiicTBHfl coxpaHaeTca TaKHM ace. Pa3HHua 
safcaiOHaeTCii TOJibKO b tom, hto cbct He npoxoAHT nepe3 no/uioacicy 2, a Mepe3 Bee ocTaBuuneca 
3.ie.MeHTbi npoxoflHT ^Ba pa3a. 

B c/iynae >KK h hjx h kslto pa Ha ocHOBe cynepTBHCT HeMaraica ((J)wr.4) cbct, njiocKO 
no;i5ipH30BaHHbiH nepBbiM nojiapH3aTopoM 8, npoxonm- nepe3 cHjibHO 3aicpyHeHHbiH HeMaTHK h 
npeo6pa3yeTC5i b sjuiMnTHnecKH nojiapH30BaHHbiii. llpn 3tom oh npHo6peTaeT onpeaejieHHyio 

OKpaCKV H3-3a 3aBHCHMOCTH OnTOHeCKOH pa3HHUbI XOJX& OT JU1HHM BOJIHbl. OnTHHCCKH aHH30TpOnHbIH 

cjioh KOMnencHpyeT OKpacicy npoxojwmero nepe3 Hero CBeTa TaK, hto Ha Bbixozie H3 xhzHkh oh 
crraHOBHTCJi HeoKpameHHbiM hjih Hao6opoT - no3BOJifleT nojiynnTb Hy>KHyK> oKpacKy 3a cmct 
cooTBeTCTByjomefi hcxoahoh opHeHTauwH ocen nn oTHocHTejibHO npyr apyra h amnoTponHoro 
cjio* h TOJiiHHHbi aHW30TponHoro cjiom. ripu noziane HanpjDiceHHa Ha 3jieKTponHbie 3JieMeHTbi hchjxkhh 
KpHCTajui npeo6pa3yeTC5i H3 3aicpyMeHHoro cocToanne b o;woocHoe h nepecTaeT BpamaTb 
njiocKOCTb noji^pH3auHH CBeTa. I1o3TOMy cbct npoxoanT Mepe3 Hero 6e3 H3MeHeHna HanpasjieHHa 
n/iocKOCTH noJinpH3auHH. IlpH npoxo>K^eHHH nepe3 aHH30TponHbifi cjioh CBeT npno6peTaeT 
KpyroBVK) hjih 3JiJiwnTHHecKyK) noji>ipH3auHK) h nocne Bbixoaa nepe3 BTopon nojiapmytoiUHH cjioh 
HMeeT OKpacKy, AonojiHHTenbHyio k OKpacKe b HeBKJiioneHHOM cocto^hhh. Hcn0Jib3OBaHne 
noJi5»pn3aTopa c no KpanHen Mepe ozihhm aHH30TponHO norjioiuaiouuiM AByjiyMenpe.noMJi^iouiHM 

CJIOeM, C(^OpMHpOBaHHbIM H3 HCC H M MCTp H M H b 1 X CMeilJaHHblX COJieH JWXpOHWHMX 3HH0HHbIX 

KpacHTeneH, co/iepxamwx pa3JiHMHbie KaTHOHbi, h/hjih accouwaTOB jaHxpoHMHbix KpacwTejieR, 
coaep>KamHX HOHHoreHHbie rpynnw, c no KpaHHefi Mepe ozihhm mojicm opranHwecKoro HOHa, 
yBejiHMHBaeT apKOCTb XKM 3JieMeHTa h noBbiuiaeT oiinopoiiHOCTb cbohctb MCHZiKOKpHCTaji^HHecKoro 
HHUHKaTopnoro 3JieMeiiTa no njioiuazm. 
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ZleHCTBHe nepeKJTK>HaTejiH cBeTa noacH*eTca Ha (})Hr. 5. Tlocne npoxo>*caeHRfl nepe3 nepBbifi 
non^pH3yK)iUHH cjioh 8 CBeT b hcbkjuomchhom pe>KHMe npoxoflHT Mepe3 hcmsthk c noBOpoTOM 
rtockocth nojiaproauHH Ha 90° h npoxo^HT noji*pH3yiomHH cjioh 9*, ocb KOToporo opueHTiipoBaHa 
nepneHUHKy^JipHO och nepBoro nojiMpn3yiomero noKpbiTmi 8 h norjiomaeTca BToptiM cjioeM 
OTxpoiiHHoro noji«pH3aTopa 9, HanpaBjieHne och no;iapH3auHH KOToporo nepneHflWk-yjiapHO och 
cno* 9'. npH BKJHOMeHHH 5i i ieHKH HanpaBJiemie njiocKOCTH nojiapH3auHH CBeTa npn npoxo>KfleHHH 
nepe3 >KK He H3MeH>ieTC$! h cbct nonrromaeTca ahxpohhhsim nojiapH3aTopoM 9' h oKpaiuHBaeTCfl b 
iipyroH uBeT. Hcnojib30BaHHe nojmpH3aTopa c no KpawHen Mepe oahhm aHH30TponHO norjiomajoiirHM 
aByjiyHenpejiOMnawmHM cjioeM, cc})opMHpoBaHHbiM H3 HecHMMeTpnMHbix CMeuiaHHbix cojiefi 
nnxponHHbix aHHOHHbrx KpacnTejiefi, co,aep>KamHx pa3JiHHHbie KaTHOHbi, h/hjui accounaTOB 
mixpoHHHbix KpacHTejiefi, coziep>KaiuHx HOHHoreHHbie rpynnbi, c no KpafmeH Mepe ouhhm mojicm 
opraHHMecKoro HOHa, yBejiHHHBaeT apKOCTb )KKH 3JieMeHTa h noBbimaeT caHoponHOCTb UBeTa 
vKimKOKpHCTajuinqecKoro HH^HKaTopHoro 3JieMeHTa no njiomazin. 

B cjiynae MaTpHMHoro UBeTHoro )KK h hah KaTOpa (4>Hr. 6) CBer npoxo/mT npH HeBKJHOMeHHOM 
3ne.\ieHTe nepe3 noji*pH3aTop 8, i iepe3 >KK, nepe3 BTopow HefiTpajibHbiH nojiapn3aTop 9 h ceneKTMBHO 
nomomaeTCfl Kpac HTe ji e m 14. 3xieMeHT npn 3tom Bbirjixwr OKpaiuenHbiM b cootbctctbv k>ihh fl ubct. 
Ilpn BKJiiOMeHHH 3jieMeHTa CBeT noji^pH3yeTCM nojmpH3aTopoM 8, npoxoflnr 6e3 noBopoTa nnocKOCTH 
nojwpmamm nepe3 cjioh >KK h 6jiOKwpyexcji nojmpH3aTopoM 9. B pe3yxibTaTe 3tot ajieiweHT 

Bbim5IZlHT TeMHblM. 

TaKHM o6pa30M, npHMeHeHne >KHAKOKpHCTajuiHHecKoro HHziHKaTOpHoro ajieMeHTa, coaepacamero 
cjioh MCHjiKoro KpncTajuia, pa3MeineHHbiw Me>Kjiy nepBOH w BTopon nnacTHHaMH c ajieierpoiiaMH, 
nojifipH3aTopaMH, cBeTonpeo6pa3yiomHMH, h opneHTHpyiomHMH cjioamh, OT/innaiomeroca tcm, hto 
no KpaRHeB Mepe o^hh noji5ipH3aTop coaep:>KHT no KpafiHew Mepe ohhh aHH30TponHO norjioinatomnw 

/lByjiyHenpeJlOMJlHiOIlXHH CJIOH, C({)OpMHpOBaHHbIH H3 HeCHMMeTpHHHblX COJieH .HHXpOHHHblX 

aHHOHHbix KpacHTenen, conep>KamHX pa3JiHMHbie KaTHOHbi, h/hjih accounaTOB anxpoHHHbix 
KpacHTe/ien, coziep>KaiUHx HOHHoreHHbie rpynnw, c no KpawHen Mepe oahhm mojicm opraminecKoro 

HOHa, n03BOJUieT H3 rOT3B JIHBaTb KaK UBeTHbie, TaK H MOHOXpOMHbie )KKM H AHCnJieH, pa3HOBHJlHOCTH 

KOToporo He orpaHHHHBaioTCJi nepewHCJieHHbiMH Bbime BapnaHTaMH h OT/innaiomHec* noBbimeHHofi 

flpKOCTblO H BblCOKOH OJlHOpOflHOCTbK) CBOHCTB no nJ10LUa/W. 



OOPMYJ1A H30EPETEHKH 



1. )KHZlK0KpHCTaJTJ3HMeCKHH HHAHKBTOpHSIH 3/ieMeHT, COAep^CaiUHH CJIOH 3KWAKOrO KpHCTOJIJia, 

pa3MemeHHi>iH M&>Kny nepBofi h BTopofi njiacraHaMH c 3Jieicrpo,naMH, noji^pH3aTopa\iH, 
cseTonpeo6pa3yiomHMH ; n opneHrapyiomHMH cjiommh, OTJiHMaKHUHHCfl TeM, mto no KpaHHefi Mepe 
oohh nojinpH3aTop conep>KHT no KpafiHefi Mepe oahh aHH30TponHo nornomafoiiiHH 
OBy^yHenpe^oMjmiomHH cnofi, c^opMHpoBaHHbifi H3 HecHMMeTpHHHbix cMeuiaHHbix cojiefi 
znixpoHHHbix aHHOHHtix KpacHTejiefi, co^ep^auiHx pa3jmMHbie KaraoHbi, h/hjih accoiwaTOB 
HHxpoHHHbix KpacwTejiefi, co,aep>KaiHHX HOHHoreHHbie rpynnbi, c no KpafiHefi Mepe ozihhm MoneM 
opraHHnecKoro HOHa. 

2. >KHAKOKpHCTajuiHHecKHH HH^HKaTopHbiH 3JieMeHT corjiacHO n.l, OTjiHMaiomHHca Te\i, mto no 
KpaHHefi Mepe ojwh ami30TponHO norjionjaiomHH flByjiyMeirpejiOMJiarouuifi cjioh HMeeT TOjiuunHy, 
npn KOTopoK peajiH3yeTC5i HHxep^epeHUHOHHbifi 3KcrpeMyM Ha Bbixozie onTHHecKoro noJinpH3aTopa 
no KpafiHeH Mepe jxnn oahom jiHHefiHO-nojuipH30BaHHOH KOMnoHeHTbi CBeTa. 

3. !>KHAKOKpHCTajTJlHMeCKHH HHtfHKaTOpHblfi 3JieM€HT COITiaCHO n.l, OTJlHMaKUUHfiCfl TeM, MTO 

TOJimHHa no KpafiHeM Mepe oworo aHH30TponHO nonnomaiomero ,aByjiyHenpejiOMjiHK>iuero cnon 
yaoBjieTBopaeT ycjiOBHK) nojiyMeHH* Ha Bbixozie onTHMecKoro noJiapH3aTopa HHTep4>epeHUHOHHoro 

MIIHHMyMa &JW OflHOH JTHHeHHO-nOJIHpH30BaHHOH KOMnOHCHTbl CBeTa H, OflHOBpeMCHHO, 

HHTepcJ)epeHUHOHHoro MaKCHMyMa jism .apyrofi opToroHajibHofi jiHHefiHo-nojmpH30BaHHofi 
KOMnoHeHTbi CBeTa. 

4. >KHaKOKpHCTaJlJIHHeCKHH HHAHKaTOpHblfi 3J1CMCHT COPJiaCHO n.l, OTJlHHaKJLUHHCfl TeM, MTO nO 

KpafiHeH Mepe o/ihh nojiapraaTop sBjmeTCH MHorocnofiHbiM h coaep>KHT no KpafiHefi Mepe ABa arioa, 
no KpafiHefi Mepe oahh H3 KOTopbtx flBjiaeTca aHH30TponHO norviomaiomHM AByjiyMenpejiOMJifltoiuHM 
cnoeM, a apyrofi cjiofi - onTHMecKH H30TponHbifi, npwneM oahh noKa3aTejib npejiOMJieHH* 
AByjiyMenpeJioMJunomero cjtoa MaKCHManbHO oT/iHMaeTCH ot noKa3aTejin npejiOMJteHHJi onTHMecKH 
H30TponHoro anoa, a xipyrofi noKa3aTe/ib npe/iOMJieHHH aHH30TponHO nonnomaiomero 
,aByjiyMenpejioMJi*K>mero cjioh coBnaaaeT hjih MaKCHMajibHO 6jih3ok c noKa3aTeneM npejiOMJieHH* 

OHTHHeCKH H30TpOnHOrO CJIOfl. 

5. ^KHAKOKpMCTajT/IHMeCKHH HHAHKaTOpHblfi 3J1CMCHT COPJiaCHO n.l, OTJIHMatOLUHHC* TCM, MTO nO 

KpafiHeH Mepe oahh no;iapH3aTop HBJiaeTc* MHorocjiofiHbiM h coaepacHT no KpafiHeH Mepe nsa 
pa3/iH4Hbix AsyjiyMenpejiOMJiatoiJUHx cjioa, no KpafiHeH Mepe oahh H3 KOTopbix aHH30TponHO 
norjiomatomufi, npHHCM nepBbifi noKa3aTenb npe/ioM/ieHHa aHH30TponHO norviowaiouiero 



HByjiynenpejiOMJunomero cjto# MaKCHMajibHo oTJinnaeTca ot nepBoro noKa3aTejia npejiOMJieHua 
npyroro flByjiynenpejiOMJunomero cnon, a BTopofl noxa3aTejib npejiOMJieHKH aHH30TponHO 
nomomaroiuero .aByjiyHenpejioMJiajoiJuero cjioa coBnajiaeT hjih MaKCHMajibHo 6jih30k co BTopbiM 
noKa3aTeneM npejioMJieHiia apyroro ^Byjiyqenpe/ioMJi^fomero cjioh. 

6. jKliJXKO KpHCTaJl Jl H HeCKH H HHflMKaTOpHblH 3JICMCHT COrJiaCHO 17.1, OTJIHHafOIUHHC* TeM, HTO nO 

KpaiiHeH Mepe Ha ojxhv CTopoHy noJiapvrsaTopa zionojiHHTejibHO HaHeceHO cBeTOOTpaMcaiomee 
noKpbirae. 

7. )KHflKOKpHCTaJUWHeCKHH HH^HKaTOpHblH 3JieMeHT COrjiaCHO n.6, OTJIHHafOlUHHC^ TeM, HTO 

CBeTooTpa^caioiuee noKpbroie BbinonHeHO MeTaji ji unec khm . 

8. )KH£KOKpHCTajnjiH i iecKHH HHflHicaTOpHbiH 3J1CMCHT corjiacHO n.l, OTjiHHaiouiHHCH tcm, mto Ha no 
KpaHHefi Mepe na oahoh H3 njiacraH zionojiHHTejibHO ccJ)opMHpoBaH AByjiyHenpejiOMJLaiotJUHH cjioh, 
KOTopbiH pacnoHOKeH Me>KAy cjioeM xaijncoro KpncTajuia hjih apyrHMH cjioamh, OTnejunomHMH ero 
ot cjioa xomicoro KpucTajuia, w noji#pH3aTopoM hjih apyrHMH cjioxmh, HaHeceHHbiMH Ha 
noxf^pH3aTop. 

9. )KHflKOJCpHCTajUlHHeCKHH HHAHKaTOpHblH 3JICMCHT COOiaCHO n. 1, OTJIUHaiOLUHHCfl TCM, HTO Ha 
OAHOH H3 nJiaCTHH £0n0JlHHTejlbHO c4>OpMHpOBaH CJIOH H3 UBCTHblX 3JieMeHTOB, KOTOpblH 

pacnonotfceH Mexcuy nojmpn3aTopoM h anacTHHOH. 

10. >KH£KOKpHCTaJUlHHeCKHH H HJJH K3TOpH bl H 3JieMCHT COTJiaCHO n. 1, OTJ1HHaK)iUHHC5I TdM, HTO nO 

KpaiiHeK Mepe oahh aHH30TponHO norjiomatoinHH jiByjiyHenpejiOMJUifomHH cjioh no KpafiHeft Mepe 
o^Horo nojmpH3aTopa BbinojiHeH b BH^e 3JieMeHTOB, pa3JiHHaK>jmHxca bcjihhhhoh (})a30BOH 3anep>KKH 
h/hjih HanpasjieHrieM och nojmpH3aunH. 

11. DKnjlKOKpHCTaJlJlHMeCKHH HHflHKaTOpHblH 3JieMCHT COrJiaCHO n. 1, OTJIHHaiOUlHHCH TCM, HTO 

c(J)opMHpoBaHHbiH Ha o£hoh H3 njiacTHH noJLnpH3aTop coctoht no KpaHHefi Mepe H3 ziByx 
amnoTponHO norjiouiaiomnx AByjiynenpejiOMJifliomHX cnoeB pa3Horo UBeTa c B3aHMHO 
nepneH^HKyjiffpHbJM HanpaBJieHHeM ocen noJiflpH3auHH, HaHeceHHbix ohhh Ha npyrofi hjih Ha 
pa3/iejiJiK)mHe hx npoMeacyTOHHbie cjioh, a Ha apyroH njiacrHHe nojiapH3aTop npencTaBJiaeT co6oh 
aHH30TponHO noniomaKHUHH jiByjiyHenpejiOMJLHK>iiiHH cjioh ceporo UBeTa c HanpaBJieHHeM och 
noJi^pH3auHH, coBnaziafouiHM c HanpaBJieHHeM och nonflpH3aiiHH ojiHoro H3 aHH30TponHO 
norjiomafomnx AByjiyHenpejiOMJunomux cjioeB Ha nepBOH njiacTHHe. 

12. }KHAKOKpHCTaJUlHHeCKHH H HJX H KaTOpH bl H 3JieMeHT COHiaCHO n.l, OTJIHHaK)UIHHCH TCM, HTO Mexcjiy 

no/uioacKOH m no KpaftHefi Mepe oahhm h3 nonapH3aTopoB jionojiHHTejibHo HaHeceH opHeHTHpyjouiHH 

CJIOH, KOTOpblH MO^KeT 6blTb C(J)OpMHf)OBaH KaK H3 HCOpraHHMeCKHX MaTepHajlOB, T3K H Ha OCHOBe 

pa3J!HHHbIX nojiHMepoB. 
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13. }KHAKOKpHCTajlHHHeCKMH HHflHKaTOpHblH 3JieMeHT COFJiaCHO n. 1 , OTJIHHaiOlUHHCJI TeM, HTO nO 

KpafiHeH Mepe >ia oahoh H3 njiacTHH no KpafmeH Mepe ojoihh aHH30TponHO norjioiuafoiiuni 
jiByjiynQTipcnoMiimouxmi cjioh no KpavlHea Mepe ozuioro noji*ipH3aTopa pa3Memen Ha npo3paMHO\i 
3neKTpone hjih Mentay ruiacTHHOH h ajiempoflOM huh Ha AH3JieKTpHHecKOH mieHKe, nonpbiBaiomeH 

np03paMHMH 3JieKTpOA, HJIH MOKiiy OpHeHTHpyK)IHHM >KHZIKHM KpHCTaJIJI CJIOeM, H 3/TeKTpOAOM HJIH 

MOKjxy opue hth py iouuh m tchakhh KpncTajui cjioeM, h ,aH3jrieKTpHMecKHM nozicjioeM, nOKpblBaK)lUHM 
snejopoA, hjih Ha o6paTHon crropoHe njiacTHH. 

14. }KHAKOKpHCTaJlJlHHeCKHH HHflHKaTOpHblH 3JieMCHT COrJiaCHO n.l, OTJIHHaK>lUHHCfl TeM, HTO Ha 

ohhoh n^acTHHe c^opMtipoBano AH(J)4>y3Ho OTpancafomee noKpbiTHe, KOTopoe MoxceT flBjiflTbca 
oaHOBpeMeHHO ajiempoflOM, a no KpafiHen Mepe o^hh aHH30TponHO norjiomaromnH 
^ByjiyqenpejiOMJiflioinHH cjioh pacnoJio>KeH Henocpe^cTBeHHo Ha OTpa^KaiouzeM noKpbmm hjih Ha 
ziH3JieKTpHMecKOM noacjioe, HaHeceHHOM Ha OTpa^caiomee noKpbirae, hjih Me^cny opneHTHpyiouiHM 
sKhjikhh KpHCTajui cjioe h zipyrnMH cjiohmh, HaHeceHHWMH Ha oTpa>i<aK)iixee noKpbirae. 

15. )KH^KOKpHCTajlJ7HMeCKHH HHAHKaTOpHblH 3JieMCHT COHiaCHO n.l, OTJIHMaJOIUHHCM TeM, HTO nO 

KpaffHeB Mepe oahh aHH3OTponH0 norjioiuaiomHH flByjiyHenpejioMJiflioiiiHH cjioh no KpaHHefi Mepe 
oziHoro nojuipH3aTopa .aonojiHirrejibHO coaep>KHT MOzw(])HKaTop, b KanecTBe KOToporo Moryr 6biTb 
nmpo<j)HjibHbie h/hjih nmpo<jx>6Hbie noJiHMepbi pa3JiHHHOro rana, BKjnonaa >KHjiKOKpHCTaJiJiHHecKHe 
h KpeMHHHopraHHHecioie, njiacTH(J)HKaTopbi h JiaKH, BKJHonaa KpeMHHiiopraHHHecKHe, a TaioKe 
HenoHHoreHHbie noBepxHOCTHO-aKTHBHbie semecTBa. 

16. 5KHjaKOKpHCTaJlJlHMeCKHH HHJIHKaTOpHblH SJieMCTT COrJiaCHO n.l, OTJIHHaiOUlHHCfl TeM, HTO 

aHH30TponHO norjiomatomHH jiByjiyHenpejiOMJunomMH cjioh co;iep>KHT /wxponnHbiH KpacHTejib, 
Bbi&paHHbiH H3 pjma KpacHTejien, cnoco6HbL\ k o6pa30BaHHK) jinoTponHon >KHziKOKpHCTaji jihhccko h 
4>a3bi. 

17. >KHAKOKpHCTajUlHHeCKHH HHAH KaTOpHblH 3JICMCHT COrJiaCHO n. 1, OTJlHHaiOlUHHCH TCM, HTO nO 

KpaHHefi Mepe ojuih nojiapH3aTop cojiep^cHT no KpaHHen Mepe ozihh aHH30TponHO nomomaioiuHH 
iXByjiynenpejioMjiiiioinHH cjioh, ccj)opMH pOBaHHbin H3 accounaTOB anxpoHHHbix KpacHTejien, 
coflepacauinx HOHHoreHHbie rpynnw, hjih hx CMecen no KpanHen Mepe c o^hhm mojicm 
noBepxnocTHO-aKTHBHbix ho hob hjih hx cMecen. 

18. ^CH^KOKpHCTajuiHHecKHH h hah KaTOpHbiH 3JieMeHT corjiacHO n.l, OTjinnaKHUHHC* TeM, hto no 
KpaHHen Mepe oahh nojiapH3aTop coaep>KHT no KpanHen Mepe oahh aHH30TponHO nornomaioiuHH 
AByjiynenpejiOMJifliomHH cjioh, c<t)opMHpoBaHHbiH H3 accounaTOB xwxpoHHHbix aHHOHHbix 
KpacHTejiefi hjih hx CMecen c n o Be px hocth o-aKTH b h bi m h KaTHOHaMH h/hjih aM<J)OTepHbiMH 
noBepxHOCTHO-aKTHBHbiMH BemecTBaMH hjih hx cmccamh o6meH c|)opMyni>i: 
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(M, + 0-X'-) m [M, + 07C'-(CH 2 ) P -Zr] g {Xpo,vioren} [-Z-(CH 2 ) p -XO M + j f (-XO'M + ) n , rite: 

- XpoMoren - xpoMO(})opHiW cHCTeivta KpacHTejifl; 

- Z = S0 2 NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; 
-p=l-10; 

-f=0-9;g = 0-9; 

- n = 0-9, m = 0-9, 

-n + f = 1-10; m + g= 1-10; 

- X, X' = CO, S0 2 , OS0 2 , POCO M 4 ); 

- M * Mj, M, Mi = H; Heopraw-iHecKHH k3.thoh THna NH 4 , Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h 
T.n.; opraHHMecKHfl Kant oh ™na RNH 3 , RR"NH 2 ; RR'R"NH; RR'R"R*N; RR"R"R*P rjie R, R', R", R* 
= anKHJi hjih 3aMemeHHbiM ajiKHJi, THna CH 3 , C1C 2 H|, HOC 2 H 4> C 2 H 5 , C 3 H 7 , C4H9, C6H5CH2, 
3aMeuieHHbifi (J)eHHJi hjih rercpoapHJi, YH-(CH 2 -CH 2 Y) k -CH 2 CH 2 -, Y = O hjih NH, k=0-10; 

reTepOapOMaTHHeCKHH KaTHOH THna N-aJIKHJinHpHJlHHHfl, N-aJIKHJIXHHOJIHHHH, N- 

ajiKH/iHMH/iasojiHHRH, N-ajiKHJiTHa30JiHHH5i h T.n.; 
hjih hx cMecen. 

19. )KnziKOKpHCTajijiHMecKHH HHAHKaTopHbiH 3Jie\teHT corjiacHO n.l, OTJiHHaioiuHHCfl TeM, mto no 
KpaHHefi Mepe oahh noji*pH3aTop coaepatHT no KpanHen Mepe ozihh aHH30Tpon«o norjiomaiomHH 

/IByjiyMenpeJIOMJlillOUUHH CJIOH, C(J)OpMHpOBaHHbIH H3 aCCOUHaTOB flHXpOHHHblX KaTHOHHblX 
KpaCHTCJieH HJIH HX CMeceH C nOBepXHOCTHO-aKTHBHblMH aHHOHaMH H/HJIH aM(J)OTepHbIMH 
nOBepXHOCTHO-aKTHBHblMH BemeCTBaMH HJIH HX CM6C5IMH o6meH $OpMyJIbI 

(^0'X-) m [M + O X'-(CH 2 ) p -Z-] g {XpoMoreH + } PAV rae: 

- Z = S0 2 NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; 

- P= 1 - 10; 
-g = 0-l; 
-m = 0-l; 
-m + g= 1; 

- X = CO, S0 2 , OS0 2 , PO(0"M + ); 

M = H; HeopraHHHecKHH kbthoh Tnna NH 4 , Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h T.n.; 
opraHHiecKHH khthoh ™na RNH 3 , RRTMH2; RR'R"NH; RR'R"R*N; RR'R"R*P nxe R, R', R'\ R* = 
aJiKHji hjih 3aMemeHHbiH ajixnji, THna CH3, C1C 2 H 4 , HOC 2 H 4 , C 2 H 5 - Ci 0 H 2 |, C 6 H 5 CH 2 , 3aMemeHHbm 
cj)eHHji hjih rercpoapwi, YH-(CH 2 -CH 2 Y) k -CH 2 CH 2 , Y = O hjih NH, k=0-I0; rexepoapoMaTHMecKHH 

KaTHOH THna N-ajlKHJinHpHAHHHfl, N-aJlKHJIXHHOJlHHH*, N-aJlKHJlHMHiia30JIHHH5I, N-aJlKHJlTHa30JlHHHfl 

h T.n.; KriAB + (noBepxHOCTHO aKTHBHbm KaTHOH); 



?AV = AflAB", AmUAB, rue: ARAB" - noBepxHOCTHO-aKTHBHbiH shhoh, AmIIAB - aM(|)OTepHoe 
noBepxHOCTHO-aKTHBHoe BemecTBo; 

20. >KHAKOKpHCTajijiMMecKHH hhzjh KaTopH bifi 3J1CMCHT corjiacHo. n.l, OTHMHatomnFic^ TeM, mto no 
KpafiHeu Mepe ojxhh nojmpmaTop co,aep>KHT no KpafiHefi Mepe oahh aHH30TponHO norjiomafomHii 

jByjT^'MenpeJlOMJT^fOLUHH CJIOH, C(})OpMHpOBaHHbJH H3 aCCOUHaTOB JIHXpOHHHblX KaTHOHHblX 
KpaCHTCJieW HJIH HX CMecefi C nOBepXHOCTHO-aKTHBHblMH aHHOHaMH h/hjih aM^OTepRblMH 

noBepxHOCTHO-aKTHBHbiMH BemecTBaMH hjih hx CMec^MH o6mefi 4>opMyjibi o6iueH (J>opMyjibi: 
{Xpo>ioreH}-[Z-(CH 2 ) p - X + RR'R" PAV] n r*e: 

- Z = S0 2 NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; 
-p=l-10; 

-X=N,P; 

- R, R', R" = ajiKHJi hjih 3aMeiaeHHMH ajiKHJi, rana CH 3 , C1C 2 H4> HOC2H4, C 2 H 5 ,C3H 7 ; 

- PAV = AI1AB", AmIIAB, rae: 

AITAB" - nOBepXHOCTHO aKTHBHblH aHHOH, 

AmITAB - aM-(J)OTepHoe noBepxHOCTHO-aKTHBHoe BemecTBo; 
-n= 1-4. 

21. 5KniiKOKpHCTajiJiHHecKHH HHflHKaTopHbifi 3jicm6ht corjiacHo n.17, OTjiHHafOiuHHCii TeM hto no 
KpafiHefi Mepe o^hh anH30TponHO norjiomaiomnn ^ByjiynenpejiOMjiaioiUHH cjioh no KpafiHen Mepe 

OAHOrO nOJL«pH3aTOpB AOnOJlHHTeJlbHO COflep^CHT COJlK)6H3HpOBaHHbIH KpacHTejib. 

22. >KHJlKOKpHCTaJlJlHHeCKHH HHAHKaTOpHblH 3J1CMCHT COrjiaCHO n. 1, OTJlHHaK)LUHHC5I TeM, HTO no 

KpafiHefi Mepe ojihh nojiapH3aTop co,aep>KHT no KpafmeH Mepe oahh aHH30TponHO norvioiuaioiUHH 

^ByjiyHenpeJIOMJWlOmHH CJIOH, C(])OpMHpOBaHHbIH H3 HeCHMMCTpHHHMX COJiefi ilHXpOHMHblX 

aHHOHHbix KpacHTejien o6men ^opMyjibi: 

(M, + 0-X'.) m [M^O-XMCHzJp-Zrlg {XpoMoreH} [-Z-(CH 2 ) p -XO' M + l f (-XO" M + ) n , roe: 

- XpoMoren - xpoMO(J)opHaH CHCTeMa KpacHTeji*; 

- Z = S0 2 NH, S0 2 , CONH, CO, O, S, NH, CH 2 ; 
-p=l-10; 

-f=0-9;g = 0-9; 

- n = 0-9, m - 0-9, 

-n + f - l-0;m + g= 1-10; 

- X, X' = CO, S0 2 , OS0 2 , POCO'M*); 

- M * Mi, M, Mi = H; HeopraHHnecKHH KaTHOH Tnna NH 4 , Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h 
T.n.; opranHHecKHH KaTHOH ™na RNH 3 , RR'NH 2 ; RR'R"NH; RR'R M R*N; RR'R"R*P rue R, R\ R", R* 



= ariKUFi hjih 3aMemeHHbifi ajiKHJi, Tuna CH 3 , C1C 2 H 4 , HOC1H4, C 2 H 5 , C3H7, C4H9, QH5CH2, 
3a=MemeHHWH (J)eHHJi 11.™ reTepoapHJi, YH-(CH 2 -CH 2 Y) k -CH 2 CH 2 -, Y = O hjih NH, k=0-10; 
reTepoapcviaTHMecKHfi khthoh runa N-ajiKHJinHpn;j,HHHjj, N-ajiKHJixHHOJiiiHUH, N- 

anKHJlHMHfla30miHHH, N-aJlKHJVTHa30JlHHHfl m T.n.; 

hjih hx CMeceR. 

22. }KHflKOKpHCTajijiHHecKHH HHflHKaTopHUH 3j7eMeHT corjiacHO n. 1, OTJiHHatoiuHHCfl TeM, hto no 
K-panHeii \iepe om» nojiapywaTop 3aflBJiaeivioro )KKH conep>KHT no KpaHHefi Mepe oahh aHH30TponHO 
nomomaioiUHH AByjiyMenpejiOMJunomnH cjioh, ccjpopMHpoBaHHbifi H3 opramiHecKHX cojiefi 
juxpoHHHbix aHHOHHtix KpacHTejieH o6meM <j)opM.yjibi : 
{Xpo.MoreH}-(XO"M + ) n , me 

- XpoMoreH - xpoMO<J>opHaa cHCTe\ia KpacHTejm; 

- X = CO, S0 2 , OS0 2 , OPO(0"M + ); 

- M = RR*NH2; RR'R"NH; RR'R"R A N; RR'R"R A P npn: 

R, R', R", R A = CH 3 , C1C 2 H 4 , C 2 H 5 ,C 3 H 7 , C 4 H 9 , C 6 H 5 CH 2 , 
3aMemeHHbiH (ipeHHJi hjih rerepoapHJi; 
YH-(CH 2 -CH 2 Y) m -CH 2 CH 2 , Y = O hjih NH, m=0-5; 

N-aJlKHJinHpHJJ,HHHH KaTHOH, N-ajlKHJIXHHOJIHHHH K3THOH, 
N-aJlKHJlHMHfla30JlHHHH KaTHOH, N-ajlKHJITHa30JlHHHH KaTHOH; 

n= 1-7. 
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<E>ht. 6 



Pe^epaT 



H3o6peTeHHe othochtch k ycTpovicTBaM OTo6pa>KeHHfl HH(])opMauHii, b nacTHOCTH k 

itGiZlKOKpHCTaiUHl'-ieCKOrs aMeflKC, H MO/KCT 6blTB HCnOJlb30BaHO B Cpe^CTBaX HHUHKaTOpHOH TCXHHKII 

pasnnHHoro Ha3HaneHUK, HanpHMep: fijiockhx ziMcnjie^x, onwiecKHx MoziyjwTopax, MaTpHHHbix 

CHCTCNiaX CBeTOBOH MOJiyJlflUHH H T.n. 

3aaaMefi HacrojiLuero H3o6peTeHH5i HBjmeTCK o6ecne i jeHHe noBbiuieHHofi ^pkocth h bmcokoh 
onHoponHOCTii cbohctb >KM ( aKOKpHCTajuiH i iecKoro HHAHKaTopHoro ajieMeHTa no njiomazui. 

FtocTaBJieHHa;! 3ajaa4a peiuaeTca 3KHjaKOKpHCTanjiH l iecKHM h hh h KairopH lim ()KKM) sjieivieHTOM, 
coiiepyKamHM cjioh >KnnKoro KpHCTaana, pa3MemeHHbifi Meacay nepBofi h BTopoii nuacTHHaMH c 
3,aeKTpoaai\rH, noji*pH3aTopaMH, CBeTonpeo6pa3yK)mHMH h opweHTHpyiomHMH cjioamh, 
OTJiHHaiomHMM TeM, mto no KpaHHefi Mepe o#hh nojmpn3aTop co/iep/KHT no KpaMHeK Mepe oahh 
aHH30TponHO norjiouiaiOLUHw flByjiynenpenOiMjuiKMitfiH cjioh, c(J)opMHpoBaHHBifi H3 hcchm MeTpHHHbix 
CMemaHHMX conefi ahxpohhhi>ix aHHOHHbix KpacHTejiefi, co,aep>KaiUHX pa3JiHMHbie KaraoHbi, h/hjih 
accounaTOB zwxpoHHHbix KpacHTejiefi, coflepxcamnx HOHHorenHbie rpynnw. c no KpaHHefi Mepe 

OJLHHM MOJieM OpraHKMCCKOrO HOHa. 

npHMCHeHHe yxa3aHHbix nojLspH3aTopoB no3BOJiaeT h 3 r OTa bji h b aTb KaK uBeTHbie, TaK h 
MOHOxpoMHbie 5KKH h wcnmu, oTJiHiaiomHeca noBbiujeHHOfi apKOCTbK) h BbicoKofi 

0£HOpO£HOCTbK) CBOHCTB TiO nJlOUtfUlH. 



